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IniTocl action. 

In 1913 I nntiertook the STstematic stiicly of the Orfcbopteran 
fauna of the Oaiicasns and neigliboaiing countries (Ask Minoiv 
Armenia, Northern Persia), based on the large collections of the 
Ca.ucjisian Mnseuui in Tiiiis and literary sourt‘es, as well as upon 
my own investigations in Nortliem Caucasus (in 1911 - 1914 ) 
and in Transcaucasia (in 1915 - 1919 ). This work offered great 
difficulties, as our knowledge concerning the systematic and 
geographical distribution of the Orth optera, and tliose of WT*stern 
' Asia'';': in'};|Mti:cular,'[is'::a incbihpl|te.''' 

[depiivdtlane'bf; the;: :';pQssiMilryAf ;r^f erring 'tb;' 

} them;; 'The; 

';Htettt'ure'';';a.htI;;''ihfbr.matibhlv:':The'';.niatekMs 
■ ;bef()ie':ine} thpt|gh'':;hefe: yerf veTf 
:eoncern;ing;tlie:;;&hnae;p|Ai|P|iphfe'distriets^:ThT':sp 



448 MR. B. P. IJVAROV OK' THE 'GEOaRAPHICAL DISTRIBUTION; 

maybe.' I liope tlies©' results will be of interest to '.every zoo- 
gec:)gra|')lust studying tlje distribution of animals in tlie soiitbern 
parts of the PaL-ea, retie region. 

Before investigating more minutely ■ tlie ' distribution of 
Ortlioptera in tlie territory under consideration, it is necessa.ry 
to give some information' concerning the zoogeographical division 
of the Pahearctic region ba.sed on my studies of tliis group, for 
tins division differs in some respects from those of other authors 
founded on the distributioii of other animal groups. 

The subregions into which the Palsearctic region may he divided 
are four in number : Boreal, Steppe, Mediterranean, and Eremiaii. 
The chief chaiucteristics of these are as follows ; — 

The Boreal subregion includes the whole zone of the forests of 
Korthern Europe and Asia, but some representatives of its 
characteristic Ortlioptera, ii fauna penetrate fartlier on north- 
wards— into the zone of the Arctic tundras which has not its own 
Orthopteran fauna. The Ortliopteran fauna of the Boreal sub- 
region is very poor, both in species and in specimens ; the 
suborders Mantoclea and Phasm odea are entirely absent from it, 
and of the Gry 11 odea, we only find the Gryllus dormsticus hei'e. 
As leading charactenstics of Boreal fauna should be regarded : 
Gkrysocliraon dispar,, Stenohothrm tnridichis, Gomphoceriis sihiricus^ 
Mecostet}miS 'gTOSsii8^.,,Psop}ms stridid/iis, viiid Foclismapmlestids from 
Acridiodea, and LeptopJiyes 2 ^'^^'nctatissima, Mecomma 
OlypihosceUs griseoa 2 :)tera 

The great distance between our country and the Boreal sub- 
region causes tlie Boreal fauna to be of very little i in port an ce in 
the composition of our fauna. Arevertheless, in some dist^^^ 
of the Gaucasus, as we shall see later on, the intlueiice of the 
Boreal fauna is rather striking : in some mountainous districts 
we'.inay li'nd', the typical " boreal 'species, ■ which ,,„are, at', the .Sfiine 
time, absent .'fronr the, 'intermediate areas 'between, the Caucasus 
' 'and the' ,Boreal .subregion,..^ .'These species with'such discoutinuous, 
range' of , distribution 'are : of g‘reat. importance'' to the, history of 
the fa.una. of the Oa,ucasian mountains, as they gi^•e us a hint, cum- 
cerning the former contact of this fauna wntli that of the Boreal 
subregion; later on this contact was interrTi[>ted, but tbe cause 
cl' this interruyition is still unknown to us with certainty; we 
(‘an only suppose that this immediate connection lud.ween the 
Orthopteran faunas of the Caucasus and of the Boreal snluvgiou 
took place during the Glacial period, and ceased after this ]>erioi] 
lunl given place to a wanner and drier one, whmi the Boreal 
elements of the fauna retreated to the Norlln leaving a few 
relics in the high mountainous districts of tlie Cancasus. 

The Orthopteran fauna of the Steppe sulmegion is i'atlu?r rich 
and includes many typical forms. The most important cliaractei' 
of this fauna is the pi’esence of a large rnimher of species of ihe 
genus Stenohothrm. Tim Steppe fauna in Enro])e slujws dis- 
tinctl}'' marked aifinities wuth the Siberian, and weslioulil suppose 
that its representatives have migrated into Europe from Asia. 
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The' Steppe fauna, penetrates into o'ii.r country the 

steppes of 'Xortli -western Caucasus, which belong to the Steppe 
subregion, and througii Daghestan some of its elements reaki 
Transcaucasia, as wel-l as the mountainous disti-icts of Caucasus 
]\'Iiiior, Armenia, Kurdistan, and Anatolia as fa-r as tlie laatlie'm 
limits, of tlie Eremiau suliregion. On the other liand, the 
'Steppe fa'una also penetrates into Anatolia thmiigli t-l,ie Ba,lkan 
Peninsula. It is evident thal the inlluence of this fauna on tlie 
fauna of our country must he very great, and so it is, as w,e siiali 
see later on. 

The Mediterranean subregion comprises the nortli-westeni 
mountainous extremity of Africa (Morocco, Algeria, and Tiniis— 
but the mountains only and not the plains, wliich belong to the 
Erernian subregion), Spain, the southern coast of Erance, Italy, 
the shores of tlie Adriatic Sea, the Balkan Peninsula soiitli of 
the Badka'ii Mountains, the islands of the Mediterranean Sea, and. 
Anatolia,. The MediteiTaneari' fauna, of Ortlioptera is e'xtrenieiy 
rich, including about 16 Maiitodea, 7 Phasmodea, 162 Aericliodea:, 
317 Locusbodea, and 62 Gryllodea. Besides its richness this 
fauna is remarkable for a large number of peculiar species : out 
of' 564 species Avliieh are knoivn of it, 424 or 75 per' cent, are 
endemic. Some large families of Locustodea have their centre 
of deyelopment and distribution here, for example Sagidas, 
Decticida^, Br?idypoi*idie, and, partly, Piianeropteridan 

The more detailed study of the MediteiTanean fauna allows iis 
to conclude that it may be divided into two veiy distinct groups 
of species: Western and Eastern. The first has its centre in 
Spain and Ko'rtli -western Africa, from avIi ere’ its ' repi‘esent'ati,ves 
disperse to the East and No.rt]neasf; wldle 'the; second ■fioiirislies 
in the soutliern part of the Balkan Petvinsiila and in adjacent 
parts of Anatolia,, sending its migrants into nortb-wevStern, 
northern, north 'eastern (into the Steppe subregion), and eastern 
ilirections, :' ''According: to tb-is" distinction of the 'fannas we .may 
divide the Mediberra.nean subregion into two zoogeographical 
provinces — ’Western or Tyrrhenian and Ea-steni or Balka.no- 
Amitolia.n. Idle Tyrrhenian fauna is of no importance to us, as 
it cannot ii^Huence the composition of the fauna of the hauensus, 
])nt of much greater value is the Balkauo-Anatoliaii fauna. This 
fauna is very rich and has many cl impact eristic points: here 
vre fiml exceedingly rich developnnent of endemic Sagidic, of 
apterous PlintieropterirUe (Iso2}hy(i, of the genera 

PfidJichns, Ohfntlioscells^ Drifmadam^ hotichopofJa ; some s|u?cies 
of SUnohol/iVHs and tbe genera JS^ocarodes (with six species) and 
(with two specicws) are peculiar to it. 

The Balkauo-Anatolian fauna occupies the greatest ]‘art of the 
^ c'O'u ti t'ly . , wli i'clr",;'^,, Ae ay-e, 'Bladyihg *■'■■■■ Thibugli ■ . ... Abia.) '' .Miiior,': 

■ w I'pch,.'' Iblc n gs.bht i ibly 

A,rmenia,and along the southern, and eastern shores ot tlie Black 

B'ea'r slif e: yBal.kab,b- Abh&iiM';':';; latpib) .{pebethates:'' Aht'lf;) llih,) ;,:|drhsl ■ ^ 

'distri'ets ■ ' of : ThaiisMucasIhy 
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t];ie desert plaii'is of E^steiTi Trarisejiiieasia. and i'li tlie i‘ocky 
districts of Persia ; we meet it agfiiii on tlie sontherii sliore of tde 
Caspian Sea — in the district of Talyslp w'hicli is renif'irkable for- 
its, wet silt) tropica.] ciima,te. Some ty[)ica.l ],]alloa,iio-,A:iia.tr)ii:ii'i 
firrnristic' elements also reacli the Cancas'us fi,‘os,o the Dorthy 
■wandering; from their native home a.long tlie westeri.! and oortl'ier'n 
siiores of the ,B]a:c]v Sea throngh the adjace.nt .step]:)es (..*f Sovii].i 
Idnssia. 

To the south of tlie iMed iter ran ean sul'aegion lies tlie A’ast 
Eremisiii suliregion, which includes all, tlie deserts of .Nortli 
Africa (Si'ilmra, Libyan desert, Egypt), Sinai iieninsula. Northern 
Araljia, M'esopotainia., Persia., the wiiole of tl'ie A.ralo-Caspian. 
impression ; perliaps, also, the great deserts of Cl li nose Turkestan 
ami iMoogolia., the Orthoptei'an fariua of wliicli is but little 
inv^esfiig itcd jis yet, belong to it. The Ortlioptei’an fa.una. of tin) 
Ereniian subregion lias many peculiarities if conipareil with tlie 
Me<hii,ei‘:ranefm, ami X cannot agree with most of ■ tlie, bzoogeo- 
grapliists"' who usually unite them togetliei*. In sup|U)rt of my 


opinion I give the follow’ing table : — - 
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it is os'idcut: froni tiiis' tadrlo that tla^ allinit;; hCwctoi the 
Ercmiaii a.iid tlio Alcditerriinean faunas is la'sfrictcd to sprsahrs 
onlv. Oni of these we must, Iiowever, not take into cousidoi*- 
ation ]8 \'eiT widely distrilaited species {'sm‘h as /V/rcf'/r/Z/.c 
rn t> A If s imithrtvjts^ Conoc^ihahfH wHhbdioi, (‘tc. ) and 
lUs[>c<*ies with great jiower of fl^dng, wliich impv ha,ve waudi'red 
from one suhi-egion to another in recent times; tluar* arc', tiim-o- 
fore, oid\' 1 1 specdes common to the Ereniian and Alodit taa'anean 

W. L. St,:latt?r was tlie tivfct who recognised the diffevenco between the Krciniaii 
and hi.H y'^Europasam (Boreul + St<ihjoEMetlitomi)eaii} suhregioiis, liist he 
incliukHl in it the whole of Northern Atrica, western piua ()f wlhelt (Ahirocco,. 
Algeria, aisd Tnnis) nmst.he united with the Mediterranean .snhvcgion. 
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faiiiifis, i.e. hut 4 per cent, of the secoiia and less tljan 2 pereei'it. 
of tiie first of these. These eleven species tire as follows: 
Fischer ki heeiica, Anieles ahjecta. Stauronoius haueiisldni, ^Fdipoda 
schoclii^ Focarotlesserricollis, Ckdlim^mis Paradrymxidimi 

■sordida, OliintkocfMs Isophi/a triangidaris^ GryUm 

[G-ryllodes) herhennemis, and €ri\ lateralis. Only two of them ('botli 
species of Gryllus) may be considered as liaving originated in tlie 
Eremiaii subregion, and they are botli to be found in the 
i\ilediterra.iiean sidoregion (in Spain, in Ti-anscaiictisiti) in prox- 
imity to its southern liouiida lies and on spots ivith clearly deliiied 
desert soil tind vegetation ; ha.ve tiie right to Ijelieve tliem to 
be cornpara.tiveli'recent invaders from tlie deserts of tlie Eremimi 
suliregion . The re'inaining nine species are of Babtfino-A na tol i an 
origin and do not penetrate deeply into tbe Eremiaii siibregion, 
being restricted to its northern mountainous parts witb mixed 
fauna. Tlie relationsiiip of , the Mediterranean and of ■ the 
Eremiaii fauna, s is, consequently, qiractically a.l,jsent. ' Chi 'tlie 
coiitiniy, the same' table -shows ns thafi-' the :difi:erence''betwe‘en 
tlieni , is ' a ' 'i-'ery striking ■ one ; .496 .. species [ o'ut of; tlie' . e 
number; "564).'; 'of:v,,Mecliter-ranean.,.C)rtl:iopte do ■ not' reach 'the 
'Eremiaii' subregion., -'and 206 Ereinian. species (out of 27'5) do riot 
.'go,; thro'iigh' the 'iiortbeiii.'bo,und'ary''Of this, ''.subregion ' .into' the 
Mediterranean. This dif|ere-nce is not,numerical, only; . .the fain ily 
:''Ortliode,ri(b;e 'is ...peculiar to the .Ereiiiian 'sub.!,* eg ion ’'h ',w'here 
there are 3'5, species beloirging to-it';- i.l.ie.'faBii].y Pa.inpbagi(he is 
re'preseiited in the M-editerraneaxi' subregion "by 5'2 .species,' of 
which only 'five .penetrate- into -the. neighboiui,ng' parts of - th-e 
Eremian 'sidiregio'ii ; the' family .Pbane,ropteii'(h'e ,l:ias 'move 
80 Ifediterranean 'i^epresentatives, and only tbi’e'e' of them'. are to 
1)6 fourui ai-nong the Eremia.n fauna ptivoTamilies.'Of 'Lo.custodea— 
Epliippigeriihe (85, species) -and Meeoneii:iat'id?e .(;4,...sp'eeiesi — and 
tliree of Gryliodeji—'Gryliomorpbidie (7. species),,, Myr,meco|'.')liilic]'£e 
(4 .s|>ecies), nnd .]\rogisoplistida) (6 species), wliich are very im- 
portant in characterising the Mediterranean fauna, do not extend 
into tlie Eremian subregion at alb The generic and specilie 
ditlerence.s between tliese two faunas are yet more considerable, 
luit I sliall not go into details here, as 1 suppose the above 
mentioned facts are sufficient to support my statement that the 
Eremian subregion is of the same zoogeographical value as the 
^Mediterranean t- 

'Fliere are only two provinces of the large Eremian suhregioii 
wiiich are particularly interesting to us : tlie Iranian and the 

With blit otie exception— larvoides — which is jTedirerraiiean 
emleniic. 

t I even suppose that, when Rtndyingthe distribution of Orthoptera, we are right 
in cousideviug' the Ereuiiaii subregion of the same value as the whole Pahcarctic 
rep^iou: this problem is, however, too great a one to he discussed here, and I hope 
toh'eturn to it at some othei* time ; I am suppoided in my supposition by the spite- 

'juehts" 

'''m'ade;;',' aii ■ ' iL.f ricano-Asiaric:' ,';r^ioii 
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TurAiiiaiu The first of tliese ']ia,s some peculiarities in its farina 
which are of the greatest interest and value : there ai'e among 
the rather numerous endemics of the Iranian fauna, sonie very 
ancient forms {l\iradrymachisa hocqitilloaL .P.persa, P. pasiucJimn^ 
Tnypkkmfjhen^ Idati/cleis persica^ Olynihoscelis satwiiim^ etc.), 
which lielong to the groups eh tiract eristic of tl:se Biilkano- 
Aaiatolian province of tlie j\lediterranean suhregioii . Tiie presence 
of these species in the Iranian fauna allows ns to conclude tlnit 
this fauna wa,s in some ancient time in close connection, with tlie 
Balkano- Anatolian fauna, fnit afterwards (from, tlie beginning 
of the dry climatic period in Iranian tatileda.nds) this connection 
was inteiTU|)ted, and tlie further development of the Balka.no- 
Anatolian and of tlie Iranian fauna went in ditlerent directions : 
the reronants of the ‘vAncieiit Mediterninean'’'Vfauiia in Iran 
partially died out, partially adapted themselves to the new 
conditions of life (the /mlesert’^ coloration of J^aradry^uaclusak 
hocqmUrmi and I\ pm’w, etc.); and tlie , recentr faunas of the 
Iraniar.i and tlie Balkano- Anatolian provinces, being of the same 
origin, a, re entirely difi'erent and belong to tlie different subreghios.. 

Tlie Iriiiiirin fauna occupies a. ratlier la,rge part of Transc'ancasia 
nmehing along the western ■■shore of the Caspian Sea asfar'us the 
neighbourhood of Fetrovsk, as we shall see later on. 

The .Tura.niaii province" of- ..the Eremiiiir subregion comprises 
Transcfispia 'and, the soiitliern'" steppes .of -Kirgluzes and Ealmyks 
along the northern and i,iortli-western shores of the Caspian 
Bea ; its Orthopteram fauna is a rather x*eeeiit derivate of tlie 
Iraiiian wliicli has migrated in northern and iiorfc in western 
directions, invading the parts of land from \^Iiicli the Caspian 
, 8ea ■ lias: recently withdi^awn. ' West of the Caspian Bea (in the 
, .Ciscaucavsia) tJ'ie 'Turania,rr fauna. ■ spi'eads .sontiiwa,rds, coming in 
contac't^^vith:<ii^eet Iranian- inigin.iits somewhere near Petrovsk.: 

To the' south of tlie Eremian- subregion lies the Indo-Ethi(,:»]''>iun 
region, the fauna of which is of some importance for the com-- 
pusition <ff the fauna of the conn try w'e are studying now, w'here 
we may find a. rather large number of species of lUHlonlitedly 
Indo-Eihiopinn mvigin, ; for exa.mple genera (Mnstorrlruriw^ 
Ilierofhda, Dicrmria, J\f/rf/orno/pha^ A'/?//;' 0 ('Zro?'nerns, and s|)eeies— 
Tropidojndci (.ojiiiidvlm, LtogryUus hinutcidaim etc. All these* 
j ndo-ikdiiopian elements came. into the country under consider- 
ation i hrougli the Ereuiia.n subregion, of which fauna tlnyy are 
■,' vely^ characteristic. ' 

The Zoogeograph Iml CZmcaszfs and 

neighbouring^ 

Before continuing tlie study of zoogeograpliical districis into 
which tlieconni.ry in fpiestion maybe divided, I ouglit to point 
ilmt all my conclusions are ba&ed exclusively on the study of i he 
gengrnphical (listribution of Orthoptem, though I have also iakeu 
into consideration tlie conclusions drawn by the late K. A. 
^Sat■uniu from In's study of Caucasian mammals; by .Ni,k<fisky — 
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reptiles and ampliibiaiis ; Birula (7. c.) — scorpions; as well as by 
other zoologists, 

A full list; of the Orthoptem, wiiicli are kiiowni to me from the 
Caucasus and the neighbouring countries, wiiii be given by me 
elsewhere. . ^ . 


I » South Riisskm Ste^ype district 

The Ortho pteraii fauna of the open grassy steppes lying to the' 
east of Azov Sea lias not yet been sufficiently investigated, and 
Ave know but 69 species (3 Mt -f- 32 A -f 27 L -f 7 G) from it. 
Notwithstanding, it is evident that tliLs fauna cannot be 
separated from tiiat of the steppes north of the said sea and 
of the Black. Sea — the steppes of Southern Russia, and it has 
notliiog to do wdth the fauna of the Caucasus proper. In fact, 
there is only one species in this fauna, which is unknown from the 
South : Russian steppes ; it is Fezotettix giorna% a Mediterranean 
species .' Which I.'' think' has. quite recently.' penetrated here' from 
the' neighbouring.', No vorossiisk 'district, and'is .only I'estricted tO" 
the south-western "part .of .the. Azov, steppes,. ' We. 'a.re right, 
therefore, in regarding the latter as simply being the southern 
part of the 'vast: So.iith .Russian -Steppe district: , The boundaries- 
of., this"', '.district,, as - far as ■ they-' are ..'lying wdthi'n '.the 'limits ' of' 

. 'Country' '..we are. interested'.' in, '■ are- not quite olefin e-d .yet the 
.southern 'boundary of it -coincides- until '■ the . north 'em 'limit' of' 
the .forests .growing, on north e.rn .'slopes of. .the' 0.a,iicaaiis ; , its 
eastern limit; is not.' so .sharply marked and, is ‘dep,.ende'Bt' oii' the.. 
"wevStwarcl .progression of the Aralo-Caspian- (Turanian)' flora and' 
fauna along the Yailey of Manytsh (see below). 

2. The Ktthari- Terek dktrici 

As I liave liad the opportunity of studying this distidct for a 
rather long time- '(1 9 11"- .191 4,. '..f. c.."'fo.ur 'years),,, its"'' fauna; is .'well; 
known to me . The .n'nmber of 'species." known' fi'om' this .dist.riGt ', 
.i.s 7.7"'{2"M'.d-.3'3' A-f 33'L’+.,',9 (4) and may be.: regarded as being very 
nearly exact. The bulk of this fauna-— 68 species^-^ common to 
it and to the foregoing ilistrict, which leads us to the conclusion 
that the Ivuhan-Ten'ek district ought to be regarded as belonging 
to the Bteppe subregion. The distinction between the Bouth- 
Rnssiaii fauna and the fauna of this district is based on 13 sjiecies. 
Out of these seven are of well-defined boreal origin: Stenohotkrm 
lihjrontactdalits, Sl ventralm, St. scalar is ^ Goniphocerus rarkfjatffs^ 
Fsopkiis'^': 'SttidiiMsT ■pwmtatk^.nmp 

fjrUeoaptera : they form, no doubt, a rearguard of the relic group 
of boreal species which retimted from South-Rimsian steppes, 

('B"ul'l:'dii'A'!us^e'4a Caucfefg '1915):' ■" 



Taganrog 



upliknil map of tiio Caucasus anti Wostevn Asia. (For explanation. 
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lifter the end of the Ice age, southwards' into tiie' moiiritaiiis of 
tiie Cjaiicasus (see p. 448). Of the remaining six species, four 
are of MediteiTaiieau (resp. Balkano- Anatolian) origin ; these 
are : Fmcilmion. swiilis, Faradrymadum 'heckeri (peculiar to the 
lviiba,n- Terek district, but belonging to a Balkano-Ajiatoliaii' 
genus), Platycleis ftisca^ and MyTuaecfjpMla ocJiracea, wliicli ai'e to 
be regarded a,s immigiants fi‘om Tra.i^seaucasia. The ways of tliis 
migration, doubtless, do not lead across the chain of tlie Great 
Oaucasus, hut I think they go on the west along the sliores of 
the Eiacli Seti, and on the ea.st through tlie Somklieto-Kaklietiari 
and Daghestan districts (see below). Tlie remaining two species 
are : firstly, Gainpaoclels sckelkoimikovce, which lias just been 
described and the zoogeogra-phical physiognomy of wliieli, is as 
yet uncertain; secondly, Alp?;? 'tor/c/rafAX which .has reeeiitlj^ 
penetrated into the Kuban-Terek district from the neigbbouri,iig 
deserts of the Gaspkin Cisco ucvasia.- 

' Thus the Orthopt'era,n ' fViuna ■ of -the Kuban- Terek district 
may be clmi'acterised. 'hs derivedTi'om. the .South -Eussian Steppe 
fauna, with well-inarked' Indications of southern' infliiences — frorii 
GaucasuS: (forms of .boreal origin) a.nd from Anatolia (Balkaiio- 
Anatolian, species). ^ 

k The ' Kuban-Terek district comprises' all the iiortheiii slopes 
of 'Die' Oanc'a'siaii 'inounta.ins, including- the adjacent hilly' country; 
:with. insular -'f orests ;■ its northern boundary' coiiicides " witli tliC' 
northern limit of these forests on the west -and of tiie grass steppe, 
on tlie east : while tlie southern is formed b}^ tlie u'pper limit' 
of tl'ie forests on the main c.liaiii of the Caucasus. 

3. The Daghestaji disir id 

, The fauna of' tl'iis; interesting district has as yet been veiylittle 
Investigated; The' whole number ''of species ''known from .it.is: 
'onl5^''43':(2AI' + -23 'A -j- 12 L +. 6,G), whicli .is, ' certainA,'-.not,' 
niore ' thanlone ' tliird 'Of the- .real number., . Notwithstanding,', 
U' ca.refiil', analysis- of this-’ fauna allows us to- diTnv" some'--',very 
iiitereS'ting -ca>nch.:isio-ns::as.to'itS'’imi:np'Osition and origin. . 

Tlie Daghestanian Orthopteran fauna is in direct contact with 
the faunas of four districts: Kuban-Terek, Bomklieto-Kakhetian, 
Caspian Transcaucasia, and the Eastern OaucasiLS. But we iiiid 
the closest resemblances betw^een our fauna in the two first named 
districts, and as they belong to distinct subregions (Steppe and 
Blediterranean respectively), it is an interesting problem to be 
solved — in wdiieh of them tlie Daghestan should be included. 

- ',:Ou.t.';' of' 39:r',Daghe'Stanian’’'..-D^^ 34,/'are,, ':;-com.mon-;''tp,:; 

Daghestan To ;'.:the';:-''':'Kub'aBArerek 'distinct ,y 
distinct, as folIow^s : WomrodeB serricoUis^ O^phemia scuiaia 

Terrucivorus^ and PlatydeiB daghmtmhim. The last named species 
is pecuha.r to the Daghestan and nf m interest to us ; Alwomcfes 
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I)a.giiestaiij since it is not distributed all over, tliis district but 
coiiliiied to its eastern parts ; finally, Lomsta caudaia caudata^ 
JJectieus vemwirorits tm'riwwo'nts^ and Orphania scutata zacharovi 
£iretiie typical inountaiii forms and, donbtlessj came to ..Dagliestaii • 
fronitlie adjacent niountainoiis district of Eastern Caucasus. It 
is evident, therefore, that there exists but very little difference 
between tlie Dagdiestanian fauna and tliat of tlie Iviil)a;ii“Terek 
district, and that this difference is of a recent date and of an 
accidental origin. On the contrary, the resemblances between them 
are far deeper, for nearly all the chief characteristic steppe forms 
(such as Arcpptmxt Jlaincosta Celes variabU^^^^^ variahllis^ 

Stmm'fitotfis hy^evicoUis) range into Da.ghestan, but not farther 
southwards where (in the Somkheto-Eakbetian district) they are 
either entirely absent or replaced by other subspecies. Tims, the 
stepiye Arcfjptera Jlctincoski'fl^^ gives place in the Somklieto- 

Kaklietian district to the distinct luce A,jlavicosta transccmcasica ; 
(Jdes narmhilis imHabilis is represented there I)y tlie subspecies 
(7. and so on. But the most striking 

difference of , the Daghestanian, .fauna, from the Soink.l.ieto- 
Kalvhetian (resp. Balkano- Anatolian and even ]\'fedite.ri*aiieau ) is. 
in the negative features of tlie first: the numerous nornflying 
PbaneropterichB, which are very characteiistic of the Somkheto- 
Eaklietiaii' fauna, a.re ■st.ra.uge. to the .Dagliestan, wd,iere only tln-ee 
of '■.''■them' exist *. oiie Oiphcmia, one P(mddmon^ and Leptophyes 
(dhoviWMa ~ iA\ three ■ not characteristic of the Somklieto - 
Kakhetiaii district ; the numeroUvS endemics of the latter do not 
mnge into 'Daghe.staii at all. 

All the above-mentioned facts lead us to the conclusion tliat 
the' recent' Orthoptera.n fauna. -of .tlie Daghestan "is ' .in ■' .more 
intimate relation to the fauna of the Euban-Terek district than to 
thiit of tlie Soialvlieto-Eakhetian. 1 think, therefore, it should 
bO' ri.glit to. regard Dagliestini. as an independent zoog 60 grap].ii{‘al 
district of the Steppe subregion, cha.racteiised by the pin.*ely stepi'ie 
Orthopieran fauna with but sliglit admixtui’e of looiintairious 
forms a H<J of .endemics as w;el] as of some *hi.]ieicint--.Me(.liteta'a;,iiea.n 
''sp'ecies. (see p. 452),' like’ serncoUd% or ai'i ,'vu'i(.le>s(!'ril:)ed. 
spe(d«'‘s of Pcmridrym^idn^^ known, to me froni Dagliestnu only in 
fenmics. 1 tliink tlmrt frirther investigations, of tins interest.irig 
distiict may clear up some details concerning tlie composition and 
origin of its fauna but, will not ebange the views expressed nix a’o. 

Turning to the establishnient of the boumlariesof tins distriidu 
we can only definitely state the north-western ami south-west ern 
ones, which coincide w'itli the lower limits of the alpine distiici. 
of the Eastern Caucasus. As for the eastern Ijoundary of tise 
Daghestan it should he presumed to, go along the extreme eastaam 
chains near! 3 ' parallel to the Oaspia.ii Sea shore, leaving a nnrrcnv 
strip along the shore itself bearing quite a different li-anian 
faaina of the district of Caspian Transcaucasia. Tlie most o'ltsi.au'e 
are tlie l.ioundaries between Daghestan and tiie districts of 
Eubaii-Terek and of Somkheto-Kaldietia,.; ' ' 
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4> The Western Anatolian district (A.M.). 

There a.re Tnown to us from tliis {ILstrict. little investis-aieu 
tlioiigli it is, as many as 103 forms of Ortboptera (7 M -f 37 A -4- 
48 L -All 0), v^Oiicli gives evidence that its fauna is a very rieli, 
one. As for the composition of this famia, it may be regard esi 
as tlie purest expression of tlie Balkano- Anatolian fauna, which 
has liei'e its orig'iruil liome. 

The most characteristic families of Locnstociea for tins fauna 
are the DecticidcB and the Phaneropteridm : here we find 23 species 
belonging to the first named famil}-, and 19 to tlie second. 
Among the Phaneropteridm the flightless species are 15 in 
iiirmber; 16 species of Decticid^e are also flightless. It is not 
sui'prising, therefore, that we find many endemics in this district : 
13 species are peculiar to it. Among these endeniics there are 
no fewer tlian 6 species of Pcecilimon^ all belonging to the gi'Oiip' 
with non-denticiilate cerci, wdnch group 'presents one of the most 
cbaracteris'tic features of the -Balkan o- Anatolian fauna having 
ife' centre' of- origin- and' (iistribiition in this and, in the neigh- 
bouring Armenian d'istrict. One species of IsoiAinja {L/paareri) is 
also peculiar to 'Western Anatolia. Of Becticida) two species of 
Flatycleis (P. trivncata and P. schereri)y two Olynthos^ceiis : {0L 
signata 'Jind VI. prasina).- Brymadusa spectahilis, and'' (rawipsodeis. 
recticemda ai^e' also Western , Anatolijiii endeniics. C-onsidering 
all these -endemics, it is noticeable tlvat their sp-ecific' fe^itures' are 
. very well ma-rked a.nd very constant, .iviiich gives us the evideuee- 
tliat tl’iese species nre ancient and. undoubted iy f-iotoclitliono'iis- 
forins, l',d:u:is we come to the co'nclosion. that the Loc.ustodean 
fauna of tlie ' "Western Anatolia hears some- peculiar features and 
is of g’S’eat a-ge. '.The -composition of the other &ud:)orders of '.tins 
fauna is of a ratlier mixed a.nd ind-eterminate' character, ' ' 

A'.s for tlie more recent elements vjf the,. Western' Aiiatoliari 
0,rthopteran fauna., we ,,may distinguisli a..indngst; tiffin, tlie forms 
of -th,e'' Steppie- 'fauna, spp.',' Stauronotus: hrevicollis.^ 
etc.) which came hero through the Balkan peuinsiila, aud,Avhat 
is more interesting, some species characteristic for the Western 
hlediterranean (TjUThenian ) province, which are six in number, 
as follows : Oeomantislarvoides^ Aerotylns longipcs, ParacahryienuH 
calojiieitoides. Piatychis nig resign ala Olynihoscelis chahrieri, and 
Antorasles serldcns, ,x\ll of them, except Acroiylas longipes, i\re 
wingless ami doubtless very ancient in tbeir origin: the caicful 
study of their* distributioB shows that it is discontinuous, which 
allows us to think that n connection between the Tynheninn and 
Balka-no-Anatolian IuIkS been ancient also and eea.^ed long ago. 

The limits of this district are not yet suflicienily known to us. 
It is cod a in. however, that the north-western limit does not 
coincide witli the recent natural limit of the xVnatolia — with the 
Bos})hni‘us and the iSea of Marmora, but it is to be looked foi* 
some wl lere in -the-' Ba:l'kan-Ja:n;;panihstdiab:-v;,Thh^:^ 
district occupies, conclusively, the more abuthern part of the last 
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Earned periinsiila, the western part of Anatolia from tlie ^Mediter™ 
raiieaii Sea to tlie western liorders of the interior Anatolian 
pia,tea,Uj extending along tlie soathern shore of tlie Iliack Sea 
as far eastwards astiie neighbourhood of Trebizoud. 

5. The Armenian district (Ar.). ^ 

Tlie whole number of species Iviiown from tins district is larger 
tlian tliat of any otlier, being 134 (8 M + 62 A 4- 54 L -f lO(J), 
widcli. indicates the exceptional i-icliness of its fauna,. 

The an:d 3 \sis of this fauna shows its affinity with the fauna of 
tlie preceding district, since 62 species are in common wifcii the 
latter; it is of interest that many species are peculiar to lioth 
these districts, lieing unknown beyond tlieir limits. Tliisaffiinity 
is certaiiiljudiie to the fact that tliey both belong to tlie same 
(Ih'i.ikaiio-AiiatoliAii) province. Far more interesting is the 
difiereiics, between 'them out. of 134 'Armenian' 0,rtlio|:)tera no 
fewer' than 74 do not. .penetrate into Western A,.na't;olia. This 
group is composed of very''di.fferent elements.' First of a:ll 'we can 
distiiigiiislidn it an ad mix tore' of the mo'i*e nortliern (steppe and 
boreal) forms, wliieli are 12 in number, as follow's: 

Parapleiirus alHaeeus, Steiioliotliriis piilvliiatus. 

■ Steiiobothrirs fiseheri. ■ ,.';Sfalark. , 

„ iiigTomaeiilatus. Gomphoceiais sitiricns eaiicasims. 

„ apncuriiis. Arcyptera fusea. 

„ iiuicvocoriis. Locusta cwidata kolenatii. 

„ laemon’ljoidalis. Olynthoscelis grisea. 

Ti’ie absence of these forms from Western x^natolia may i.ndicate 
. tliat they did '. not come to Armenia.. Through. Adie ' BaJkanian 
peninsula' but across the Caucasian'', istiimus. . 'Some of '.Tlie.tin"for 
.; example Arcjjptera imi\ GompJujcems^ absent fi'o.m .^^-'’"ester.ri 
Aiia.tolia' simply because in tins latter -'distiict tii'e.re are 'ik'.) places 
.' (high i)ao,iin'tains') suitable, for their ' habitation. The same caa'ise 
'.explains' to us .wl'iy.'the ''following' four alpine species: Orphmvia 
scnic^cii ' :ZCich(m'()vi^ ' . Fs, .Jebmd, 'and Fs, 

"^'■specula/ns, '.do. 'not 'penet-rate, into 'Western A.natolia., 

' A' veiy characteristic group' .of the' 'Armenian Orthoptera' is 
'■' "formed' by 'the 13. species .belonging to. the 'true Eremiau fairoa. 
'T,he.ir.;list' is as follows:'' 

" ■ ' 'Ere'm'mplnla gunei;, 

. Ac'nda'robust'a. ',' 

Sfce,uobc>thrus siraplax.., 

' Skiiroiiotus aiiR'tolicus. , 

' ,.P'iiUasi€lla',truchnmiia. ■'. 

Pyrgodera armata. 

(FAlakas mlokusiiewitclii 

Since all these species are good flyers it is evident that they 
cam© into Armenia in' recent times from the neighbouring 
;d'eserfe:vbf : ■ F©rsia;;:'and. ' Mesbpotapiia.. " ,','thia : wi.ew'::: ,is.,:,'Tn:ppprte<4' ''.by.. 


Spliingoiiotus bal teatiis. 
Sphodromeriis ca'losyrieiisis. 
Platycleis escidenii. 
Medoctxcus afisimilis, 

Gryllus tartariis obscimis. 

„ liebrit'us. 
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tlie fact tluit most of them are restricted to the easteiTi parts of 
tile AiMiieniaii district. 

Hut the majority in the group of Ai-meiiian Orthoptera 'whicli 
do not reaeli Western Anatolia belong to species peciilhir to 
Armenia, (or to botii Armenia and )S 3 aian Anatolia). TlieY are 
23 in niiiTiberj as follows : 

Stiinroiiotiis liauenstein i kurdi'i. 

■'■'C uc nil i g‘era ui c ul hi er vis. 

^Pampliag’us j'ersiiii. 

„ Vmimierianus. 
othrotes deriTigiiii. 

PnK.* il inioii el 1 a a rni ei i iaea. 

I Niicilmion tschoroelieiisis. 

5 , kutahieiisis. 

syriacus. 

„ coiicinnus. 

■*3v,urdiii iiesterovi. 

''‘'PlioiiocliorioH satuiiini. 

Ko fewer tban oiie half of them should be rega,rded as the relics 
of the 'hiUcient.Meditermnean” fauna, (these areTuarked wdtli air 
asterisk), to which also .belong .the following '13 species whose 
area of' distribution extends also beyond Armen ifin limits, a.s they 
ared ;0 'be;tV)U'm.l in, the ' neighbouring districts' of Aderbeidzhaii, " 
Cb,spian/lVauscaucasia, and Som.kheto-Kakhetia ■ 

Tmetliis cselieriein. 
j» lioltzi, 

No'earodes serrieollis.' . , 

Pezotettix riigulosa. 

Platycleis sqiiaruiptcra. 

Paradryumdusa soi’ilifki. 

'We liml, thus,', in Armenia..2'7 relics- of the ‘fan eient' Med item, ' 
ranean ” fauna, wtiich fi.n,d,diere their; w'estern limit of' distribution, 
and do not reach 'Western Anatolia. 

The remaining 7 species of Armenian Orthoptera which do not 
I'an ge f,a,,rt ,h,er ' , N^a-^stwai‘d.s. ;■ {.Empusa ■ J crida : nasuidy 

hifphjia irlnuijnlttrw^ 1. acwmiuatiu Oi^/uihowUs 

euxina, and Gnfiln^ frotiUdis) ai*e panly of indeter- 
minate zotgrograpln'cal value, or their Jibsence from Westerir 
Aiiatolia, muy be explained as a result of insidilcient investi- 
gations. 

Hunnnarizing the results of onr analysis of the Armenian faun;) 
we^- may conclude that it is a Balkano-Anatolian fauna in its chief 
<*lmracters hut well distiDguisIied from it by (1) the welt expressed 
intliience of the Ereraian fauna, (2) the great niunber of einlemics 
,and;re!iGs':pf ;the-,^^,^gAci-entMed|^f fau 

mixture of boreal, and steppe forms. 

4 )T, iliii'px' ;tiie; |rpptito::pf 
in the following manner. 


(Edjpoda sclioelii selioelii. 
'T 1 j :il ], j f»m e'l i a ledereri . 

H<:‘1 io|)tary x laim vnil is. 
Tinethi.s saiissiirei. 

eariiiatiis. , 

5 , 'Cistj. 

„■ Inlolais. 


I sopL ya rod >J a 1 1 k oi , 

,, poltaratsky.!. 
Saga, cappadot'ica. 
"*Dryiuadusa eurvicerci?. 

5, recticaiida. 
konowi. 

"‘Hly ntlioscel is aim ul ipes. 

„ si gnat a. 

* „ zebra. 

„ kurda. 

■*Xrogloi>h ilus escalenii . 
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Tlie norbiieni boundary coincides 'witli the cliain of Poiitus, 
coming on tlu^ east very neai’to Batouin and em bracing a nar.ro w 
st,rip of the Adziiariaii chain; fi-om here it runs soiitliwards alo,og 
the ,i\.rsia.n chain a.s far as ,A.rax, where tlie contact of 
and Aderbaidzlian fa.iina takes place ; fai*tl:i.er on the lioiiiichii’y 
easbwa-rds jilong the chain of Aglrridagh as fai* as Arai'at, 
from vvliere it goes south wa,rcls aloi.ig the watershed of tlie liasins 
of Urmiah and Tigris. The western boundary is presentet.l by 
tlie margin of the central plateau of Anatolia, and the southern 
one goes in its rvestern part along the Cilician Tamais and 
Antitanrus, not yet being satisfactorily known farther eastwai'ds 
o’wiiig to the lack of investigation. I suppose it coincides with 
the Armenian Taurus. 

As the territory of this district is far iiiore extensive than 
that of any other, it cause.s us to suppose that it shoidd be divided 
into two or more separate districts. Borne modifications of tbe 
Ortbopteran fauna of different parts of Armenia support this 
conclusion, but I cannot offer any satisfactory division, as onr 
knowledge of the fauna of southern and Bouth-eastern parts of 
Armenia is extremely limited. Further investigations of this 
district should be, therefore, of the greatest zoogeographical 
interest. ' 

The Sy^'icm Anatolia [AS*) 

This district belongs to those wliich have been less investigated, 
.as is evident from the small number of species known of it, tins 
being only 106 (9 M4-50 A + 38 L + 9 G),. though its southern 
position {iiid dry climate offer the best conditions for the develop- 
ment of the richest Ortliopteraii fauna. 

As for the composition of its fauna, it may be regarded as very 
closely related, to the fauna of fSyria proper, all differences being 
of an aecidental nature. On the contrary, the difference existing 
between, this .fauna., and tlnat .of' A.rmenia' is rather well defined in 
the .lack of the'most characteristic .Armenian, endemics a.nd in tlie 
■evident inffuenee of the Eremiaii- fauna which is a typical featiire 
of '.the, fauna of Syria. ' b 

The bouiiclary between tins district and the Armenian one 
coincitles with the southern limit of the latter district following 
the chain of the Cilician Taurus; along, the Eiiphrat valley this 
district peneti*ates into, Armenia, as is to be seen on the map. 
All tlie other boundaries of this district lie beyond tlie limits of 
tlie countiy which we are studying now and are entirely imkiiown 
; as yet.' ■„ 

A. 

The fauna of this district includes 59 species of Orthoptera 
(I >J + 27 A + 21) L+I I G); having been well investigated it 
■cannot be consiilcred' veiyricH.;... 

■.'"The analysis of the Pontiari ..fauna shows ns that it is very 
H'doscl}^ 1 ‘el.itod io the fauna of .Western Anatolia, including only 
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15 species wliicli do not range into tbe latter district. Of tliese 
15 species no fewer tlian three or four ((Oo/fthis* Sieno- 
hothrm ■niacroceTu-s, Arachnoceplialus resiiiiis and, perliaps, "Doll- 
chopoda euxina) should be regarded as not having' been found as 
yet ill Western Anatolia owing to the lack of investigations only'; 
one — (Eclale-m ^nlokosieiviiclii, being a very strong flyer, doubtless 
canie to tlie Pontian district from the east in recent times ; the 
presence of <Jddip)oda schochi schocki nmY be satisfactorily explained 
by the influence of the neighbouring Armenia; andj linally, 
three species are peculiar to the Pontian district — Podisma 
koerdgi (Pontian endemic ranging also into the adjacent western 
portion of the Somkheto-Kaklietian district), P. satunlm, and 
Olynihoscelis herketa. The remaining six species are of great 
interest : three of them are definitely boreal in tbeir origin and 
inlmbit the alpine district of Western Caucasus^ from whence 
they come into the Pontian district; tins descendance of the 
representatives of alpine fauna to the sea-level is due to the 
great ' humidity . of : the. Pontia , 11 climate, this fact being very 
characteristic for tire fauna of this district. ■ The last three species 
are Fmcilimmi sckmidtiylsophn/a pyrenam^ ■and, Olynthmcdis fidlcim 
— all nortliern Balkanian in their origin and sylvan in their 
habitation, which leads us to the conclusion that tlie}- come to the 
Pontian district from the north— through the Crimea. 

Thus, we may consider the Pontian fauna as an impov'erislied 
Balkano- Anatolian, one, -with the admixture of , peculiar' ' and 
boreal forms and species of nortliern Balkanian oiigiii which came 
here from the north. 

The eastern limit of the Pontian district is formed by the chain 
of Suram ; the southern boundary goes along the Adzliai'o- 
Imeretian chain, approaching the Black Sea near Kobulety and 
turning from li ere bwest wards, along '".the ' chain, of Pontiis'; the 
western boundary is rather obscure and isAo be.dooked for some- 
where near Trebizond; the nortlneasteiai boiindaij coincides with 
the' upper li'mit o;f,'the ".foreS'ts .'-’on' the, :Weste.m. Caucasus,;, and' 
the 'north-w^estern .separating-- the.' Pontian :,-district- .from that of 
'])^'ovoro'ssi.isk 'is -indefinite, as. w^e 'shall -see later, on. 

'- , 8.' The Wovorossiisk dkhdct (H.).' ' 

Tiiis district is one of the less investigated ones, the whole 
number of Orthoptera known from it being 5t) (4 A-f 

18 L + 7C). 

aAnalysiiig its fauna we observe the very close resemblance of 
it to that of the South Russian steppe fauna and, on the other 
liaud, to that of the Pontian district. This intermediate character 
of the 2so\'orossiisk fauna is to be explained by the geograjdueal 
position of the ISTovorossiisk district between the steppe of Booth 
Russia ^and the district of Poiitus. The differences of the 
Xovorossiisk fauna fi^om that of the South Russian steppes are 
expressed in seven species, three of them being hbreal in tlieir 
origin {Slmohothms scal&rw^ Psopkm sinduhi^^ and Olym$^imcelm 
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rfris'^tt^ipiera) Miid |;t suet rating lienee from tlie 'mountains of 
"Wesroi*!:' Oaucasiis; one [Platifcleis sepium) is a Balkai:io-.Aiiato]iaii 
S{H--‘L6es eoiiiirig from tlie Pontiaii district ; and tliree reinaiiiing 
ones (Faramehs tafirka, Olpntkosceiis- pontica. and Fezoteituv 
giorua^} are of special interest. The first two of them are peerJiar 
to tl'ie soiitlierii imrt of tlie Crimea, and the Pezotettix is a 
cliaracrjeristic J^ic^diterraneais species, niiknowii' as yet in tlie' 
Crimea, tlioogli clonlitless present tiiere. The presence i.ii tlie 
JSTororossiisk district of these three species, which are absent f.roiii 
all ot.her districts of tlie Cancasus, indicates tluat this district was 
once in a dii'ect connection with the south of the C-rimean 
peiiiiisiila. tlie time and place of this connection being at p,resent 
'unknown to us:. 

As t') t]',:ie boundaries of the Xovorossiisk district, its inter- 
iiieiliate position and tlie transitional character of its fa'uiiarender 
them reiw obscure.; I tliink they are not very im'i.rkedly de.f:iiied t 
its sou, tiler'll lioiiadary separa,tin.g it from the Pontiaii' district is', 
to he loolved for somewhere between Tuapse and Sot'chi. 

9. TIh 3 SoraJchetorlkikhetiaii cUstH^^ 

The Orthopteran fauna of this extensive districtj though fairly 
■well investigated', is not yet fully knoiiii... as is,' 'evidenced by tlie 
fact of the rece,iit'descrip'tio:ti. of 'some new 'species and' snbspecies^ 
i'lihabiting it. The whole 'iiu'iiiber of the . .known Somklieto- 
Kaklietii'in Ortlioptera rea,ches 79 (7 AI + '3.5 A -f 24 L + 13 G), 
.whicli 'should be' iess'.tlian tlie .real number- by. some 10-,12 forms. 

The first problem, to -be solved is 'whether' this district belongs', 
to- the Steppe or to ' the 'Balkano- Anatolian province. ' Let 'US 
consider its' atHuitieS' 'to both of them. 

This district ''ii as, in common with 'the Steppe province (districts 
of Bio'utlnfr'n, Ilussia and of Knba.,n-Te'rek)' 69 'species, 'the difference 
■being 21 . Temporarily, setting a.side eight Som,kh.eto-Kakhetiau 
endemics,' the' remaining T3 ..are as follows: ' , 

'5nuax)iisa. p'eiii’heor{ii«. ^Tyopliya pjavna’a. 

*lTnix. 'ikpressu. ■ ■ , -is .ampiipeniib. ,, 

' / iraa*idioivaliS'. ' , ■ ^ „ acwiiiiuitn. ■ ■ 

" ’^'Tba,lpcH''neii.i!, 'ledereri. ■■ : '^Tamilrymadiisa,'sordi(,lj't. 

■*l''^ecilim<,)u distinctly' Neraobius heydoni. 

,' ■ bos'pl'i'oricus. ' ■ : Q.ryllus lateralis. " 

'. I ?!opliy a adelungi.’ ■ , ".'..■'i , ■', ', '■ 

.yv<-v fe'wer eleve.n, of tlies'e_ (marked 'with, an asterisk.) a.'re 
■,-B!dkmio-Aiiatolian,v'spe"cie'S, or. 'beionging,'' to ' the" 'c'ha.racteristic 
Bii]krnio~AnatoHah"genera"and two' (dryllids' only are recent in- 
vtsders from tlie adjacent lieserts of the Caspian Transeanc:isia. 
Thus it is evident that the difference between the Bomkheto- 
Jxakheiiau and the Steppe fauna is very well expressed and in- 
dicates the entirely different sources of their origin. 

Turning to the relation of the Somklieto-Kakhetian fauna to 
the Balkano- Anatolian one we see, that only 16 species iidiahiting 
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tl'iis <lisFrit.'t are foreign to other districts of t'he Ba-lkaiio- 
Aiiololicjs province, eiglit of tiieni iieing peculiar Soriikheto- 
Kaklietioii forms. Tlie i-einaiiiing eiglit species are : 

Stenobotlirus lineatu?. Platvcleis vittata. 

Precilimon distinctiis. Olyiitlioseelis fallas. 

Isophya adeba'igi. Neinobins tartanis. 

,5 pjae'iaea. Gryiliis lateralis. 

Out of these oiih^ Stenohothrus limaitis and PlaPi/cIeis vitiata 
may be regai*ded as proofs of tbe influence of tlie steppe fauna; 
two G-ryllicls ai‘e of desert origin ; and all otliei's belong to tlie 
Bal kaiiO' An atol ia,n genera . 

The above is siiflicient to enable ns to come to the eoiicliision 
that this distriet may be regarded as. a part of the Balkaiio- 
Aiiatolian. province, a conclusion confirmed by the study of the 
Sonikiieto-Kakhetiari endemics. They are eight in number, as 
follows: 

A rcyptera’ fia vi costa trail seaucasi ca . 

Celes variabilis carboiiaria, 

Tnietliis zaitzevi.' ■ ' . ■ 

Nocarodes rmiaiisouEe,. 

Podisma koenig'i (peeiiliar to' this a.nd-Po.ntian district), ' ' 

Isopl'iya bivittata. 

' Leptopliyes iiigTovittata. 

Olynthoscelis distincta. . 

All these 'peculiar forms, with the .excepition oi ^rei/pUm^ 
F()disrtia, and Celes, belong to the Balkano- Anatolian genera, nncl 
a.'re doulitless 'not' recent invaders.". This strongly supports my 
opinion as to the affinities of the. .Somkheto-Kakhetian district. 
Fo(lisma koenigi p,i‘esents, an- evidence 'of the 'infiiience ''of, ' the 
Pontian fauna, and two , peculiar . characteristic steppe species, 
Arcgpt(^m f!arico.Hia and [Celes well a.s S^nobotkrtis 

lineabis and Flatgdeis %'iitatd)^ are- do-iibtlesA 'inuniginn'ts .fro.n'i the' 
l\uban-l\?rek ilistrict ’(through ' the .Daghestan), the somewhat, 
difFerei'it ,, natural ■condition.s; - of . ■'Transcaucasia .causing, the, sub-'' 
speAfic^ differences' lietweeii' the 'Transcaucasia'.n and the primary 

'-steppe'fornis.-, ; y ■■'■y,,., 

We ought, tlierefore, to consider the BomklietoKakhetia as 
a district of the Balkano-Auatolian province, bearing in its fauna 
smne hints of an influence of tlie South Eiissian s'tep|)e fauna, 
migraiing from the north around the eastern end of the 
'Tkucas US', th;rowg,|n',the 

f The,,': iQ-utliues'-:',''--^ ■,Spmkhetc>-Kakh'eti'aBv,,di.stti,ef;'f^ 

','co'iri-pli-cafced,:'lHJ:id';y'ci]ix5W'itphsv,,,.-''-.'/;-^-T :''th,.e.:''';;;so'ufd:i,erA 

forest-clad slopes and lulls of the Great Oaucasns from >Svanetia 
■oh;:-';" the: 'west:, bd': the':; spuiffi“hk!S|ern-i,.ext^ffi 

.t:hh,:'diatrih4 biAhyhbe 
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Kfikhetiaii district is connected with the soiitlierii part, the district 
thus ranging all over the northern slopes of Stiiior Caucasus 
as far eastwarals as Karal^agh, wdiere its fauna, becoming gradually 
poorer, comes in contact with the fauna of Aderbaidzliaii. 

10. The Tahfsli district (T.). 

The fact that we onl}?- know 45 species of Orthoptera (SM'd- 
24A + 8L + 10G) from this district is certainly due not to its 
poverty but to incoiiiplete investigations. ■ 

As regards tlie composition of the Tah^sh fauna,, it gives the 
impression of bearing resemblance to that of the adjacent Caspian 
Transcaucasia, being distinguished from it by the presence of 
five forms only, as follows : 

Acrida turrita tiimta. 

Parapleurus alliaceus. 

Steiiobotlirus inacrocevus. 

Epacromia strepeiis strepens. 

Platycleis capitata. 

. The latter of these is an endemic species, while the presence of 
the' four remaining ones indicates tlie ©lose affinity of the Talysh 
fauna diO, that of 'the- -Balkano- Anatolian ■ province. The most 
remarkable' fact' is that Acnda timdta jind strejmis 

are .rcepresented' in the Talysh 'district, not by the desert sub- 
species inlmbiting tlie .'Caspian Tramscaucasia and. Ade'rbaid'zlia,n, 
but. by the same" races that are met witli in, the districts. Ijelong-' 
ing,to,tbe Balkano- Anatolian province, the ■ra,nge.,of these sub- 
,, species d'jeing d, is continuous. ■ Tlje affinity of the Talysh.' fauna 
with 'the .Balka'no-A.r'iatoliaii-one'is even more, defined, by the fact 
that its 'difference 'from ■ the 'latter can-'he based' upon.a' single 
subs|:>ecies ' (lea'vi.i'ig tli-e'end'emie. capiiata aside ) — Becticus 

mrruMror'Us holdprem, whi'eh, .no doubt, came. be',re recently f.roin 
,tbe neigh bo''u .ring desej'ts; -.Tlie iofiuence.of the Erernian fa'iiria on 
the fauna, of Talysh ; 'is., generally- 'speakin'g,' very well marked, 
i‘csiilting i'll" tlie presence 'of ' ■ sucli for ms, as TM$cm€edrm do^rsaPits,' 
Fkdj/cieis estmlercdpLiCfgrpU^^^ himamihius, etc,.,, b.iit it sboul'd, be 
}.'ega.rdcd. as of 'secondai'j nature.' / 'The'. immediate connection of 
tlm Talysh with' ilie , other, ■ districts- of, t-hO" Balkano- A,'nato!ian 
province Js'.'uow absent,' but it np' doubt 'existed formerly;.'' I thi'nk 
it should'be looked' fbr.'.in the south-eastern (Eiarahagluan) branch' 
of the' Soinkheto-Ivakh'etiaii' district ■ ..which formerly '' used .'to 
reach the Talysh. 

In the district of Talysh I 'includ..e'., only 'the rather narrow- stiip 
along the southern shore of the'Oaspian .Seaj.'the sou tirern' bound- 
ary of this district being thepipper limit .of- the forests on," .the 
northern slopes of the talysh mountains'., The . 'iiorth-western 
boundary delimitating Talysh from the adjoining'' deserts of 
Caspian Transcaucasia is rather indefinite; the north-eastern one 
is com|)letely unknown, ■ 
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11. The d'ktrict of AdeToaidzka a (Ad.). 


This district possesses a very rich Orth op tern, ii :fauiia. the 
number of species known being 125 (9 M -f i F -f 76 A A 24- L 
A 15 G) ; the real, number should be coiisiderably Iars:er, not less, 
I hjelieve, than 150-160. 

The most interesting features of this fanna, are a.s follows. 
First of all, the presence of a representative of tlm siiliorder 
Phasmodea. ( --which is not to be .met with, 
in a.ny other district, except Caspian Transcaucasia — clearly 
iialicates tl,i;it the Aderbaidzha.n fauna belongs to a..'('|'irite distinc-t 
zoogeog,ra.pliicai division. This is supported i.jy tiie large niiniber 
of Maiitodea, Aeridiodea, iind Giyllodea-, wldle the number of 
Lociistodea is comparjitivel)^ small. Among the Aeridiodea tiie 
large niim,berof species belonging to the family (E^lipodid®, is very 
conspicuous; there are thirty (Edipoflids here against ten, for 
example, inhabiting the neighbouring ■ Soiiiklieto-IGiklietian 
district. But the fauna, of Aderbaidzhaii k as remarkable for 
w].:uTt it lacks iis for wliat... it possesses. 'Out of' these negative 
features tlie tota..! ' absence of the -genera fJkrrksotdirmon, 
cents ^ Arckjptsm-.. Tsopkus, 'Geles, and Fodtsma is very i’em'arkt,ible ; 
tliey are." all of iioidliern (boreal or steppe), origin, aii'd do not 
reach Allis' district. Yet more 'interesting is the 'composition of 
the fauna of Locustodea : out of the wiiole faiiiii3^'''ih:ifiiieropt'ericl'fe,, 
so we.ll, represented in the distiicts' belonging to the Balkiiiio- 
A.iiatoliaii province, we only find two here — Plitmeo'opUm fidcatei 
and Tylopsis tliifmfoliaAho\h very strong iiyers and doiibtless 
recent immigrants; the higldy characteristi.c .for tli'e Balka'no- 
,Aiiatolia,.ii fauna. f{inii,ly ■8a..gidm is represented - in ,Ad-erbai'dzh,a.ii 
by one species .only, tlie most -widely' '.distributed Saga epkippk 
gera; tiie imijority of Locustodea-ii- fauna ■beii.'.ig tluis' .for'iiied' liy 
the Decticid,a;-, wliiclnare .sixteen- in. Ai'U'm,ber, .mostly' species of 
d,'istinct ‘(ancient Ylediterraiiean^’ o.rigin.. ' 

The originality ' of-,' the Aderliaid/Jia-n. fivirna-' is- : ino,st' . clearly 
demonstrated by, tl.ie large number '-'of pecni]:ia,r ' sp'ecies'l’soiiie .of 
t,heiii,'-aisO'- ranging- into ,0aspian Transeanca-sia) ; tie.sii'Iy one ,tlii,rd 
of them are 'not'' to; be ,'fo,un<:l'-in''.an,y''ot'her. d'ist'ri,ct of the country, ■- 
'being distributed ,'be 3 miid,' its limits,.^ wiiile . e,igh,t'eeii- /'.'.are ' true ', 
tmdeinies'j, 'US .follows': , 


Emniuplula ]>ersien. 

Hruunevellu iiurahilis. 
S-chith'aTJsta'h.ruiiiteri^'-' 
Thalpouifua parsa. 

!-leiiori«.*irtus mosari tichoiuirovi. , 
-'Tnietliis'pem.' - 
rarinatus. 

Xpearo^ks woronowi, 

„ schelkoviiiikovi. 


. Derocp'rys I'psijipe'iiids Ia'Ziir€.scen'S, 
Dmnadiisa g-riswi. 

Farad ry iiiuduis a ]iai^ t iicho vi . 

„ satins ini. 

pern,. ,' ' 

....... .'p-longipes. :b, 

„ bocquilioTii, 

Platycleis per.siea. 

Olynfehoscelis satiniini. 


', ^ ', Aiaoiigstbthese - 'endehMcs;A'('ga(^ 'pGlhhe ; 

,,:Med'-'iter:ixirieah;'T'':fhrms'''is:t^vide3ai;'AA(l:|o^ 

kiadnsa species, Dcymndma gnsea^ two species of lY&carodm, etc. 
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Teiy characteristic of the Aderbaitizlian fauna a.re also iiii- 
iiieroos Eremiaii genera and species, for example : Ereiriiapkiki^ 
Oxi/thespis^ Ilelioscirttis, S-pMngonoius, iJerocorySy Sphodro- 
‘inexus, etc. 

Siiinmarisiiig tlie results of our aiialjosis, we may characterise 
the fauna of the Aderbaidzhan district as a true Ereiiiiaii one, 
with a Arell -marked admixture of “ancient Mediterranean forms 
and. with very slight indications of the steppe fauna,, which pene- 
trates here through tlie Somkheto-Kaklietia,ii and ilrmenian 
districts. 


I include in tlie AderbaidzAmn district the Persian province 
bearing tliis name (but not the recently formed republic of 
Azerbaid,zlian. in Ah*anscaucasia), as well as the valley of middle 
Arax from Kaghyzman as far as Aligry. Tlius, tlie iiortliern 
boiUKiary, is to be drawn along the southern slopes of the Minor 
Cauca.siis, at a somewhat co,nsidera.ble height, a-bout 6000-7000 feet 
above' tlie' sea-level To th.i,s district also belongs (I am not; yet 
sure, whether partly 'or wholly) tlie Karabagh, wd:iei'’e the Ader- 
baidzhaii fauna comes ■ in .'direct contact wdth tl'ie here already 
impo.verished Somkh.eto-Ka.khetian one. Fa,rther ea,stwa,rds' the 
northern boundary of Aderbaidzhan goes along the eastern 
boiindai’y, of the Zangezur chain and nea.r Migry goes over tlie 
Arax, turning eastwards' neailj parallel -with the latter .river along 
the ' chain of K'.a.ra,da:gh'as. far as 'the Ta,lysh chain; farther on 
tlie boundary of Aderbaidzliau coincides with the latter chain. 
The uv astern ' boundary is the same as the eastern ' limit , of 
Armenia, which we have ''already considered a,bove. . ,AS' for the, 
sonthe.rn limit ifc'is'asyet unknown, -but there are some indications 
tl'iat it lies rather far southwards in Central Persia,,. ' - 


12., The district iJaspla^i Tra/nsc^measm {T.Q.), 

, The, Ortliopte,ra,n ’fain la of tlie 'deserts of the. eastern or Gaspian 
Triinscaucasia, a-s,’ ■eompiared’ witAi other districts ,, lias been more 
fully' in vesiuga ted'. Tlie. ■amount of itS' known species i.s .98 
,(6 ,M' ■+' 1 P -p 'dO A,,-f 24'L -f 17'G), which nimiler is, I' ■suppose, 
v'e'ry iie'a,.-r to the real ontL 

, ' If we tal<c into' eo:nside,ratio'n the uniformity of this district, its 
fauna nmy be regarded', as aU’at her ricd'i, one, thoiigh 'poorer tluin 
that of AderbaidzAian.., .The dilierence',' bet ween the fa'una' of, the 
latter district and that; of .Caspian Transcaucasia appears, to ' be' a 
very marked one, since ,a,s .many;' as 45' 'Adeidmidzlianiaii '.forms: do- 
not reach Caspian Ti'anscaucasia, Out of them 23, that is nearly 
half, are species of “ancient Mediterranean origin, as follows:" 


Pallusitilla holivari . 
i y rji'odtTii nniiata. 
Brniinerellu mirahilis. 
Heliopterv x lunneralis. 
Cliarora crasisivi^notsa. 
Trincluis schvonki, 

4 species of Tniefliis. 


4 species of NocurodcK. 
Diyniadusji grisett. 

,, koiiowi. 

4 species of Paradrymahisa. 
PlutycieiR persjca. 

„ squainiptcra. 
Oiyuthosctilia satuaini. 
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The tj^-pical Ereiiiian forms which do not penetrate into 
Caspian Tra.iisciu:ica.sia from Aderbaidzha.n are 19 in nimiber : 


E reuiia pltil a persica. 

0 -vj' t hespi s \va gai eri . 
Eisclieria balLica. 
Elepliaris inendiea. 
l>iiroriia iracta fraeta. 
Platypfeiiia tibialis. 
Scintliarista Lruimeri, 


Helioscirt'us moseri laoseri. 

„ „ ticliouiirovi. 

t5 species of Sxdiing'orjOtus, 

IjC j s r oterii i s gra oil is. 

I )crueorys roseixicirnis laziiresceas, 
Schist.>eerGa. pcregriaa. 
8i)ljiOiironiei’us serapis. 


Tliis list iiieliuies a ratlier large percentage of forins of iiioi'e 
soutliern ' origin (7. e. Indo - Etliopian), such as (Mrijihespis^ 
Fischeria^ lUepkaris^ ScMstocerea, Fpliodroments, whieii are to be 
regarded a,s recent invaders into the Eremian su!>i;‘egioii'aiid do 
not reacli its northern parts, whicdi accounts for their absence 
froiii the Caspian Transcaucasia. Besides, . two species ■ are 
conimoii, to the latter district but represented bv distinct sid}-- 
species {Durorvia fmcta and Derocorys rosedipeurm)^ ' mih nearly 
ail tlie. remaioing species are-.rema.rkable for their spoi’a,dic distri- 
bution, beings bound t.o certain diabitations wldeir ai“e 'not do' be 
met witli iii 'Caspiaii Traaiscaucasia; their absence from the latter 
district is Thus easy to' understand-. 

The' reixiainder; is . foriu'ed ..of -three species-: iStenolmthrm 
zuho'io$h/i^ CcdUme/iiif-s dilatahis. and OrphaHki seukUa zacliar&vi^. 
Tlie first of the'iii’ is too little - known a-s regards dts geogra-phieal 
disti'ibotion, -and the two others are Balkano- Anatolian species 
co,nli.'ne(l to the alpine pastures .wliieh -'.are' absent fi'om Ca-Spian 
Tra--iiscaiicasia . 

The negative features which distinguish the; -fauna of -(?a.spia.n 
diranscaucasia from tlmt. of .Aderbaidzban aretdi-us 'very 'num eroiis. 
'.'Ne.vertheless, tliey are but of little zoogeographieal value, l)€iing due 
to; the comparative youth. of- the fauna, of Caspian Transca-ucasia-, 
it being tiu> cause that .'"t-ancie.nt Aledite-rra,nea-n.”, ■ species'- ;,(inostl'y 
tli gl;itless- or bad -livers) atid the -Eremian Dnes:o,f more' south'.ern 
origin have. not.. had 'time e,no'ugii to. ''extend th-eir ra,ng-e of-.dis”, 
trib'otion into, this .district .but- recently -left- by tlie.- waters -of -the-,' 
-Gas'pian Sea.-- -■ - -.'''.."i' 

1M> ns see now wluit is the positive distinction of the fauna of 
Caspian Transcaucasia from that of Aderbaidzhan. The forms of 
tiaspian Transcaucasia whieli are not found in Aderhaid/.ban are 
11) in number, as follows: 


G t orrli i n u s sagi it a, 

Diironia fracta kalmyka. 
Stenohothrns petnaas, 

* j, parallelus. 
^Goraplioeerus inaculatus. 
^^ATC3y)t-era Bavicos-te,: traasca-acasica., 
'^■Celes variatiliii carbonaria. 
IJeroGOtys'Xps'eipmiliig --fbsbipeh^ 
distinctuis. ' ' 


.■.'^*Isoph5'a',-ial'^la,i}gi*-'-,, '. '. 

„ sdiiiiidti. 
^^Leptopliy es albovittut a . 
’^^‘Paratlryinadusa sordida . 
;-;';'Platycieis bErrir 

„ decticiformis. 

^Oiyptlioscelis indistineta. 
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Two of tiiem l)elong to the species I’epreseiited in AcleiTjaitlzlB-o'^ 
l:)y other races (Duronia and JJerocon/s), a.nd four are of no value, 
ti'ieir zoogeograpiiical character beirtg unknown {QfdadorrlH^^ 
S^ev/jhilJi/nj.s petrams, Flatyckis hurA, an<.l PL uTc/-/q;/or*'//?//s). 
Tims, the difference is hased on 13 spiecies only, cait of widcdi six 
(inarlved in list with an asterisk) belong to the stej)pe fauna, and 
seven (marked witli two a-sterisl^s) are Bsillnaiio- Anatolian ; they 
all inhabit the Somkheto-Kaklietiaii district as \cell, ‘which 
(‘xplaiiis tlieir appeamnce in Caspian dT*,a,nsca.ucasia through 
recent immigration from the latter district. 

This coiuieetioii witli the Boinklieto-Ixtikhctiaii fauna is, never- 
theless, blit of little importance, tlie differences between it <a,nd 
tiiat of Oaspian Transcaucasia being too numerous. 

Sumiiiariziiig these facts, w’e may conclude tlia.t the Ortho- 
pteran fauna, of tlie , Caspian Transcaucasia is undoubtedly in 
close' affinity the Aderl'iaidzdian fauna., being itotliiiig more 
tliari the iiortherii vanguard of the labter, distinguished by some 
ioipoverisliineiit 'and by slight marks of an iiiffiience from tlie 
Somldieto-lTaJvhetian fauna. ■ Tlie past history of the fauna of 
Caspian .Traiiscancasia should be mther.. short and simple: the 
vast plains of eastern Ti-ajiscaiieasifi drieil up a.fter the retreat of 
the Gaspiian Sea were popi'ulated by the most mobile and progressive 
'eleineiits of the ■ Aderbaidzlian fauna.., 'while '.Balkaiio- Anatolian 
and'sfceppe forms 'proved' mostly to be. unadaptable to the rough 
conditioiis ofTife in t]:ie newly fornied deserts-. 

•The .soiitherii boundary of this district, delimitating it iTom 
Aderbaidzhan, is not clearly enough de'ffned, the still continuing 
riortiiward, inigra.tion of Ere.mian '.elements '.being' the cause of its., 
indistinctness; tlie approximate, direction ..'of this boundary is to 
'l)e seen j-ibove in the section dea.l in g. -witli the Aderbaidzhai'i 
(listr.ict,'(p.''46(3). 

'T,he. boundfxries between "the' Oaspia.n. Transcaucasia' a,nd the 
Somkheto-Ki'tklietian ' dist.rict .- are . also' mentioned above. The 
district of CA:ispia.n. Transea.uca.sia,. gives. -a. veiy long and nrui’ow 
.braiieli northwards.pa.lo.iig the 'western shore of the Caspian Sea, 
but - it is still. 'Uncerta.in where 'the northern houndar)' is to he 
drawn, .'for the' deserts .along, 'this shore- t'lre as yet uncxj>]oj'c.il. ' 

, I'^L The ilistrici 'of Ckispimi CLismtimAu ipM*). ' 

This district is .inhabited -by -70 -species of Oidlioptera (4 Md*™ 
39 -'. A-f,'13 L - ‘'-^‘-n'd fauna may lie regarded as 

imving lieen thoroughly -.investigated, this number cannot be ex- 
pected to increase in a marked degree after further explorations. 

A glance at the composition of this fauna enables us to conelinle 
that it belongs to the Eremia.n subregion. This is evident from 
the fact of the relative ahimdance of Acridiodea and Gryllodea in 
coin'parison with the poverty of Lociistodea ; it is even still more 
supported.,, , -by .... the study of families: (Edipodidm being well 
represented, the Deeticidie also, while of the Phaneropteridai there 
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is here one species only — the very voell-liyiog 

falcata, perietrating into this district ironi the neighhoiirhig 

district . of Kubau-Terek along tlie valley of Kiiina. 

The fauna of Caspian Ciscaucasia, shows the greatest reseinhia nee 
to that of the district of ■ Caspiaai Tmirscaucrnsia, tlie dit!le;ence 
between them being based upon tlie negative features of the iirst. 
rvhile a ratlier .large ninnber (46, i, e. 2 M -f 1 P -f 21 A -f- 
17 Ld-5 G-) of Transcaucasian Orfclioptera do not ra:nge into 
Ciscaiioa.sia, ; a ca.reful examination of this group sliows that it is 
composed of species of distinct southeni origin, excey-t Arcj^ptera 
Jlavicosta and ifeles twiahilis, which are irie.mbers of tl,te steppe 
fauna represented in Transcaucasia., ami Giscauca.siji as well though 
by di,fferent geograpliical races,. As for the positive differences 
of the Cisco, ucasia.u fauna- from that of Caspian Transca.iicasia 
they are 16 in luiraber, as follows : 

Acrida turrita turrita. . , , (Kdipoda schoelii caiicasica. 

^Chrysocbraoii disxmr, '^"TlyaloiTliipis dausi. 

*StenobotIirus iHeiiiorrlioidalis. Tiiietlus aiutieatiis. 

' *‘Stai'ironotus'l)i*evi(5olIis, ’ ■ ' ' . *Saga. pedo. ' 

, kraussi. ' . ■ ‘^Platydeis iiiGiitaiia. - ■ 

Areyptera flavieosta davi costa, Deeticiis veTrucivoriis scdmgiirovi, 

^Epacroniia tergestiiui. ^•'^Oryllus 'Odieiis. 

•Celes \aw,ial)i.lis variabiHsl ^'^'^Hb•idactylus tartaru«,. 

Five of them are 'but' geographical races' {subsj)ecies) of, the 
species represented in Ti'a,nseMUca.sia as well ; one, Tnietlm 
is very closely related to. the ■southern 1\ hilohim^ and 
.is, perhaps, also but a race of the latter..' ^ The remaining, g,ro tip of 
ten s'pecies is con'iposed of seven steppe forms (marked in above 
list with a,n asterisk) and three are. des'ert species originating from 
the Turanian province.. of the Eremian subregion (two.a.sterisks),. 
Tiie p,reseiice of these la, tier is' '.very 'interesting,. aS' .it ' gives, an 
evidence., o.f the a.fiiiiity of .the. . Cisca.'Xie'a-sijin fauna to, 'that' of the 
Kirghizian. ' . district 'Of ■ the Tiiraina.n 'province adjircent. to it 
on the north-east. It is a very eiuious fact tha.t the affinity of the 
Ciscuueasian fauna to the Turanian pioviuce is far closer than it 
is to the Iranian one; a comparison of the fauna of Caspian 
the Cisca-ucasia xvith that of the Kirghizian deserts shows us that 
the first contains one species only which is not repicsented in the 
second : this is Qklvpoda schocln cmcmka, an evidently new 
intruder into the Ciscaiicasian plains from the dry stony hills of 
Transcaucasia. This leads us to the conclusion that the desert 
plains of Caspia.n Ciscauca-sia, quite recently left by the retreated 
Caspian Sea, got their Orthopfceran fauna mostly from the north, 
being populated by the most progressive elements of the steppe 
and Turanian fauna (the greater part of which are also proper to 
the Iranian province of the same Eremian subregion)* while the 
migration from Tiunseaucasian deserts was prevented by soma 
unknown factors. As the eastern Oiscaucasian plains were at 
first separated from the Elrghman deserts by the Strait of 
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j\Iaiiytcli (wliicli joined tlie Black Sea krfclie AiTtlo-C-ai^pictii bawin). 
it is necessary to conclude that the process of po|;)U.latii,ig tliese 
plains began after tlie. drying up of the above-named strfiit, :ind 
the avliok^ fauna, of the Caspian Oiscaneasia, should be regaiHleu:! 
as being of quite recent origin, wliich explains the a..lKsei:H:H3 oi 
some chariicteristic Kirghizian forms, as, for example, Ar-nume 
cdatci, Oxifthespm tivrwhimvm. Pyrijodxm arwAiia. etc. All a.iH)ve 
considerations support the idea, that tlie deserts of the Caspian 
Ciscaucasia form a cli.stiuct zoogeogi'aplucai district of tlie 
Tui-aiiian ■proviiice. 

As for tlie !:)oundaries of this district, tliey are a.ll well. .ma,.r]ved 
except tlie soutliern one. Tliis distidct occupies t].ie clay and 
sand}" deserts adjacent to the lower currents of the rivers Ivunm 
and Terek, ■ as well as tlie wliole .valley of the Ma.nytcli. I. co.r.i.- 
sider the latter valley as tlie .northern limit' of tins district, 
while' tlie westeiii and south-western , are detenninecl by the 
corresponding boundaries of the South-Bussiaii and the Kulian- 
.Terek districts. Tlie southern, boiindfu.y, delimitating 'this 
district from tlie Gaspia.ii '^rransea.ucasia, is yet unknown, and I 
suppose .it is .not V0.ry sharply defined. ■ 

14. P/w dislrici of Wes 

TI:ie':OrthO'pteran.i*aiina of. tlie. subalpine. .and ' alpi.ne zones. 'Of 
the western part of the main Caucasian chain includes 40 species 
(2.4A.d- 13.L + 3 G). Amongst them'. a very striking, group As ^ 
formed b}?-, 20 specie's of evident boreal' 'Origin, -as' follows . 

Stenobot liras apricarius. 

^Goiivplioceiviis sibiricus caacfisicris. 

Arcypteni fusca, 

'^.Mevostetliiis. gross'iis. ' . 

^Fsopbus stridulus. 

‘^T^odisma pedc'stris. 

'^Loeusta caudata caudata. 

•^■Platycleis rceseli. 

*X.)ecticiis , verruci voms verruri. vorus. 
^^Olyntboscelis griseoaptera. 

■ T.he' presence of these^ boreal ■ species as. 'well 'as tlie t.ota:! ',al>se.nce 
of representatives of Manlodea, the small number of Gryllodeii, 
Tbe:;pO'Veitj'',o£ Q5dipodidiB'''and''''I)e.ctici,dm — this all giw^s 'to tins 
fauna a, rather northern character. Tliis character is furtlna* 
strengtliened by tiie remarkable fact tliat eleven, l.f. more than 
half of the above-named boreal species (marked by an astei'isk), 
show a discontinuous range of distribution, their main (northern) 
area being sepaiated from the Oaueasiau one by a. large space of 
South- Russian steppes from which these species are totally 
absent. As regards the ivay by which these boreal elements 
came to the Caucasus there may be two different suggestions : 
either they migrated via Balkania and: .Asia Minor, or reached 
the Caucasus direct from the north at some remote time when the 


Ttittixlnpunctatu. 

„ subiiliita. ' 
'Parapleiirus alliaceiis. ; 
.Clirysoeliraon dispur. 

. , bradiyptenis. 

Stenobothrus iiigTomueulatiis.' ' 

* „ viridiibis. 

„ . . . baemorrlioidalis. 

* ' " ' ^ '. . '.mitralis. . 

„ . .. ' sealaris. ■ ■ \ • 



OF OilTilOPTEIlA m THE CAUCASUS AAO A’ESIEHjr ASIA 


471 


climate of 8ontb Ilnssia ^vas eo](]<A- mu] da.aiuer. Yvlaris uuAOt 
occur diiriug tiie (.llacia.l |.:;ei*iod. As a go«.)d laaiir oi iiia doceal 
species, as for example, MeeostetJiKs, J'^:^oj>htLSj FodisntH 
fire doiil'^tless absent from A.sia Alinois tiie lafctei* siippi)sitbra 
should l;>e l)y fa.i* the moi'e eori'eet. 

Tlie reroiiiriing 22 Ortliop^era. of tliis disnact. .v, latlier 
mixed a:ffiiiifcies. The n'lost iiiarked a.iiiuitj is tla'it to ilie 
Biil,k'aiio-A;ir:ito]iaii. fauiia as expressedi by tlu; presence of Foca~ 
rodes eyampes^ f«;)V{r species of FiecUh)iou, four Isophya aiid two 
Fsorodonoi/uSf wiiile the direct inliueriee of tlie steppe fauna is 
evidenced by the presence of siicb forms as Fteu-obotlirus raacro- 
eerus. St. parcdledus. and Oehs 'mrlabilis variah<I4s. 

The endemic forms of the Westei'n Oaucasiis are only four in 
number: FodAsm.a saiiumip F. r^n/Ipes. Isophya amcmia'i. and 
I. kcdisidievskyi^ tiieir suiail number ’oeing a ratiier clmracteristic 
f eab lire of this faitna.. . , 

' . Tlve nortlieiai and southern 'boniidariesof this district coincide 
with the' upper limits nf.' the foi'ests on tlie corres|) 0 ]iding slopes 
of the Baueasian chain whilethe easteiai. lieu ndary, delimitating 
Western , Gau casus tiroin 'the .'district of Eastern' Gaiicasiis, is' as'' 
,yet insuificiently known -I. suppose 'it 'is 'somewhere near the 
. sources , of the Terek bind; the Amgva.' 

15." The district ofJdaMern/€micmtiS'{Q 

Only 17 spe'cie'S'Of 0.rtluiptera, (11 A d-5 L + l Cb)' are know.]] .in 
tlie eastern, part of tlie .Caucasian . chain ; its' fauna' .being' thus 
far poorer in comparisoti with that .of -the preceding'' 'district. 
Tlie most interesting features .of. this '.fauna .are': th'e .s'Eiall 
numlier of lioreal a.iul, in general, northorn speeicvS a.'iid, .fu',i‘tl'ier- 
more, the .presence 'of two exeeeding'iy . 11 x 41 . ■■cbari.icteri zed 'and, 
tl'i'ei‘efo.re, vei'y {."M'lci.ent .e'iHleinics~--‘ibid,'ii.S‘«/.u h-zyina ami PldfMer-ns' 
w'lriMbrfcs'O'd'he latter 'being th'e single'. .representative of its genus. 

The boiindaides of this district are easy to understaml. 

Kb 71i(i district of the Oaucasfts Mhior ( C.M.). 

The Ortbiopteran fauna of this district, being ratlier well 
investigated, includes luit 52 vSpecies (30 A -f L-fd G), whieii 
i nd id i tes i 1 s ]') 0 verty . 

1’he analysis of this fjinna indicates its dose ailinity to that (vf 
Armenia, only twelve species being strange to the latbm* ilistrict, 
as follows : — 

^Clirysoclivacii tlispar. 

SionoVfOllirus wenieri Bviridenkoi. 

Gon)})lioceriis vuriegrittiB. 

^Arcyiitera ilavicosta transcaucaHica. 

"^'PsopliaB stridulus. 

*Cbles varialulis curtonaria. 

tirlgih'''' '|niarked 


Pfecilimoii similis. 

^Mlwoiiema tlailassiimui , 

^Platycleis bicolor. 

^ „ weseli. 

„ iijitiskii. 

’*®'0ecfcicus verracivoruB verrucivoius. 
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tlie leading forms 'of the Boreal fauna (Ghrifsochraon^ Psophus^ 
Meconema) ; their presence here, together with their absence from 
the iiioiirihai,iis of Armenia, allows us to conclude tliafc they came 
here somehow from the Great Caucasus, perhaps by the transverse 
cliaiii of Siirain which' joins the mountains of the Minor Gaucasiis 
to the main chain. In this characteristic admixture of l:.)Oi‘eal 
forms, a.s well as in the presence of two endemics {Stenoholhrn.s 
loerneri siriridenh€)i and Platydeis iljinskii), I see the sufficient 
cause for separating this district from Armenia. 

The district of Caucasus Minor occupies the high table-lands 
of Akhalkalalvi, Ka.rs, and Alexandro])ol, sending a narrow a.ml 
long branch along the sliores of the Goktclia Sea <aiid, fiirther 
south-eastwards, along tlie chain of Zangezur. The northern 
hoiindaiy coincides with the upper limit of Somkheto-Kaklietian 
forests; the western goes along the Arsian chain; and the 
vsouthern is exceedingly circuitous, being not yet satisfactorily 
explored. V 

The difficult task of drawing the accompanying map of 
zoogeographical districts has been undertaken in a most friendly 
'way bjrP. I. i^agorny, and I avail myself of tlie opportunity" of 
once more expressing my sincere gratitude to liim. 

EXPLANATION OP THE MAP. 

ZoofjeoffmpMcal division of the Caucasus and Western Asia. 

(Textffig. 1, p- 454.) 

PALAKARCTIC REGION. 

I. Steppe subregion. 

SouthARussian Steppe province. 

K.M. (Rossk inendionaliA.-~-Soutli-Kussiaii ditstrirt. 

K.-T. — Kubaii-Terek district. 

, ,X>.“--I3ag])cstan, district. .. . 

II. Mediterranean 

Balkmio-Anatidian province,-' : 

... H’.—Novorossiisk 'district. ' 

B.— PoBtian/district. ' ■ ■ 

S.-K.“Soniklirto4Likhctiun dkiriet. ' 

C,M.™"Distnctu> tklic Caucasus: Miaor. ■ 

' T.-^Tklysli, distrk^^ 

Al%™~Anaeniaii district.'', 

. A.M. ' (Anatoliauiiediterrauea),“--“Wesfcerri 'Anatolian district. '' ' 

A.S»~~-District' Pf the %mii Aiiato'lia. 

' ^ Bremian subregion* ’i 

'L Iremian prormeew 

' V , 'V. A.d.“Adeibaidzl.«m district. . 

T.C."--l)isirict of the Eastern (Caspian) Transcaucasia. 

'.r%''TtiTanian’piufvR^^ 

O.O.— “District of the Eastern (Caspian) Ciscaucasia. 

l'^.';Oaueasiaii':"'subregion-0i:,"k';''" ' ' 

O.Oc."— (Caucasus occidentalis). — District of the Western Caucasus. 

O.Or. — (Caucasus orientalis) .—District of the Eastern Caucasus. 
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Ill 1869 (Proc. Zool. Soc. pp. 4-37) Flower desc.i*ibed certain 
feature.s in the ba.se of the skull of several genera of iMustelidte. 
especially tliose, connected . with . tiie auditory .bulla and the 
adjiiceiit foramina,.' recording- the position of the glenoid," carotid, 
and: condyloid ib'ramina,, '■ -aiid ■ -noting tite shape and I’elative 
prominence -of tl'ie mastoid and paroccipital. processes. In ■ many 
instances he o'peiieil the biilke -and described the interntil struc- 
ture.' , ' The genera, exami-iie<l were Zaira, Jinh.7/dris, Meks, iMxidea^' 
:2£epMiis, Ilelictis'^ ■ Arctonpx, uMf/da/m,' Gnlo, /■- Mellivora, 'Gahm^ 
JieiHes^ 2lusteki, and iiVnfbfZop'u/e. ■[==/c^-07h?/.r],> -- He sUinmaTised 
the, results of 'his examination of the sk'ulLs of tlm- FJrsidte, P,rO" 
cyonidjB, and IVlnstelkhn as follows:— (1) The cavity. of the bulla 
is simple.,. .. That is, .although .there uire -fimp-ieirtly 'tiu'becail^ 
or partial s«'."pta passing mostly transversely across the lo'\ve,i*. part}' 
and generally connected 'with ' the "ty in p>aiiic. ring,- there 'is no 
distinct tind definite 'septum dividing it into 'a separate oute.i*, a„iid 
inner -chai’acter [misprint for -chamber]., ('2),-Tlie. paroccipitai 
process is. more or , less- triangular, a, i.id 'directed ba'ckwards', put- 
W'’aiMls, ami do'wii wards, standing 'q-uite'-'aloof 'f,rom the b'iilla,.'8' This , 
relation . depends, cliiefiy , on ,'-'the; ,'want' of ■ developmen'C - of, the--' 
piosterior 'portion - of -„-tbe bulla ;' ■ a-iid i,s''^^abs"ent, or obsc'nre, ' in ' 
(3) The alispherKiid , canal is ])resent in tlie 
true ,Bears, and ' Aihtrns .absent . i.n ,'ali -, the others [n e, in all 
Miistelidaj]., 

Although these statements liave 1>eeii co]>ied over and over 
again in. works on the classification of the Oarnivora, further 
investigation shows that not one of them is exact. The bulla 
{.)f UeUetis^ for exa.mple, is as completely divitled as in the 
Felidag and tlmre is a very distinct partition in Grlsoa, Giilo, 
2leUwora^ and other genera, altliough it is not so com|.)lete as in 
the typical r'Eluroidca. As regards the paroccipital p»rocess, 
although its pi-orninence and remoteness from the bulla ore well 
marked in such genera as Luira, Alepkitk, IlelUvora^ Mdes, 

: f&xidmy and';! othefSy,-',' -ylbsdly'; 

appli'ed'':to--.'th,6^-'postefior;bnd.;pf:;:fdi0fbh:!i^7.a-i,,iAi'typica^ 

it ,i,sd'e veil--' -'nipire.' co'iiihPhf h; 
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MusUila, Flower^s sta,teiue:nt about, tlie absuuoei of tlic j'iIisp!s<''iH'sirl 
CJiiK'il may staaid witb tl.H3 qiial.iJicat.ioii timt i.iie catia.i may tH'.‘ 
,ret5ii!it,M.:l ,‘i.s an a,bi..ioT'.iuality, 

1.0. 1.885, M'iv'art (I'Voc. Zoo!. Hoc. ■}>];>. *.!(>!» .‘.>Sb) 

inower’s o!..)se:rv"afcio.iis vvitli a few a<lditioi.in,i fat^ts ami ii.c:,'!,, tided, 
CmiepatiiSy i^t'xUo(jale, anil Lijneodou, io ti.ie .list o.f gtmora, 

Hioce that date it does not appear that tiie facts l.:iav"e, }.h.m‘Ii. 
re exa,ij.iined. Idie observations contained in. the fo.lh:nving images, 
liased mainly cm ■specimens tliat .l:iave died in. the Hociei-v s 
Hardens, may, tiierefore, be interesting and useful. 

The lAymiiiina in iJie Base oj the SJealL 
The Alisi>henO'kl C((.nak - — This tul>e, as ■ is well .known, is 
ty|)ically absent in tbe Mustelidai, ]>nt in one examiilc; ol 
Lutra hdra, I iind the remnants of it on tbe left side of t-bo skull 
altliongh the rigl.it side. is I'lormal. A little tlistaiice i,ri fro!d.m,,>l 
i}\ie Jhmimn oeale nxid 'liiglier up tliere is a small (.(rifici' th,r(.)Ugli 
win, ell a liristle can. be jiassed so. as to appear in the a,perl.iir,e 
CD.D,imo,n to the Jhr mu eu Imiera-m miliemn and the foramen 
■nrfamdmnh Tlie ■ passage' is -no doui'h. tlie .homologne of,, t.iie 
alisphenoid canal intlie 'Canidm, ITrsidm, Ailnrns^ ,iVI uiigoiiidfe, ei.cu 
BLxcept. jis a.n, ite,m, O’f evid'ence sn|:.>j>orti'ng the? view t,ha't the canal, 
in question is a, primitive (Jarnivore -feature, tbe diseo'vei.-)” of it 
ill a skull of Lnira. is. of no gre^aJ} moment. ' .As 1- ]iav(:i elsewhere 
pointed- out, 'it ■.i.nay -be [)i'ese.nt or aJ.»sent in tlie llyafnidm (:Pr(„K,u 
Zool, Hoc. 19 K), p. 444, fig. -2)-. ' ' . ■ - 

The Posterior palatine y-hrmiron/-. Tlie. .uoriiui! 'positic'Ul 'C-rf 
tlieSe is fipproximately opposite- tlie iinier .lola? of- i,,i|:»p<.ir 
oarriassia.1 tooth {pvt A) on tlie nin.xillo-pa.latine suture, along 
which they mow* l;c> a, certain extimt bacJvwards or foi'wards. 
41iey bobl this positiion in J/arte, Pharronia. Tatiray 

Mtdfirora-^ J/c/cs, Aref.o}tj/s\ J///daa.'s*, iind HAicBs, In Tttxidetf, 
they may boas far bjulv (oam a,s tln^ a.iiterior edge nf tbe molar. 
In Lpneodov^ (trirton, Ictontp\ Pteeilieiis^ iattra, /^eeiltajtde^ 
Vttrmela,^ and Mastela^ witb its rola.teil gmierii^ and snbgmmrie 
forms, PtUoritts^ latlreolti, tiny are tm the maxilla 

approximal.tdy opposite pvt. 3 a.ml I'omovod iVinn tlu^ maxillo- 
pa.latimm^uturm in A/d/opec./c, aaid Vovepoitts tiny may 

})i^ evc.n nea.ivr still to (lie aaiterior palatine foramina., opposii.o 
pfn','%. 

It may be noticed tlmt in rdl the genera witb long jaws like 
Meies^ Arclotn/x^ Mtpkms. JIeilct>is\ and JIarles tiny are sot back 
on tbe suture, whereas in some? genera witli short jaws and ofttui 
3‘educ,ed dentition, like Mvsfela,^ Vorniela^ (tvison^ am! Lttlra, 
they a.re set foinvards, wholly on tlie maxilla. Nc^vmtbeless this 
position is not alu'a.ys correlated witli the longili of tbe jaavs am! 
teeddi, since they occupy the backward position in Alellkora and 
TaxMsciu'lf."' , ■. '>',-3-' ■■ S 

Tiieir variation in poKxtiovi witlnn the Mmstcdidin is interesting 
in view of their coii.stancj in position in other fjimilies of 
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(jiiniivora.. In triu'' IJrsidjn, I^rcu-.‘Y(,)rii<l{Oj Ciinidn', jmuI Feliil'e they 
ai’e always plataai u|i<.)Si tlie suture, wlirreas in the Ilyreiuche, 


llext“(5gii:re 14. 



of Gnh} (fufo (A), IMMis ewreUl (B), Ilefeft meh'fi f('), Maphifis s]>. 
(D), Grisou (E)s M&Uivnra ratet (K), whowxag tlit* position of tlu* post- 
[)fila.tj}xe foiwnimi. 


the ViveiTithe they open on the maxilhv..jn.,.,ironi,,of liKASiitAite,,,,; 
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and ill coinieciiioii with, tdie ./Eliirold (or ,M.iii:igoi:.«')id) ijiriii'i ics 
cited, it; nmj l )0 woted lihat; tiio .Eelidai, Avliifli, Hlce ilhislf'iti, 
(rriffO'ii, eke, liare sliorte:r ja.ws a.VH.1 tlio teeldi ioor(‘ rcMjiierHl 
iiiiiiiericidly tlicjs in a.Tiy otl'ier IJaniivorn,, tljoy are .set liiedc, 
W'liereas in «ucli relatively long^-jawed forms a,s tlie ty|»ie:!l 
Yiverrldte tlie 3 ^ are wholly nmx.il lary in position. 

The Foramen roinndnmn- .As in. tfie (Janida-, this for:.nii*'Oi is 

visil.)]y separated, irom: iihc Ixiramen. .I.aeern.m anfiicimi in lyolile 
view of tiiie slvi.ill .in Maries^ ifharro-idii^ iJnlo, lldiclir, juhI 
TaFdea ; lost in M'uslelny (..trison, Lyveoiion, Tanra. 

letoriyx^ Jnrdloyale, Jldlirora, Meks, ]\[ephHir^ jtnd Liiira- it is 
at .most visible as a sej.xii*at(> ori.!ice when t;he o.rbit i.s loo.ked 
from the front, lying (juite eh..>se to \\\ipfor(inien liwerttvi a-ndeiun 
in a depression con.inio.n. to tlie tv\'o. ..Not nn(’omn.!oi,ily the two 
orifices are conflneiit owijig to the failure of iih,c3 |.)artitim'i .ti» 
ossify, witliiii th.e ]imit.s of the gei.u.is Ictonyx lihere is 
i.n.dividiiji:! oi* i..Ticial 'X'^ariation in th.is pailvicaljir, and. no doofit i:hc 
same is true of other ge.n era.' 

The Foramen, ovale,— The position of this fora.mei.i with regard, 
iio tlie or.itkafof the ■enstaehian tnlie varies in aceordanee \\d'tl.i the 
length, of the ]:>ack of the sk.ull and with.tlm iidlation erf the:* 
,ante,i*ior part of the hulia. Ty})ieally it is ■.sepa.,rat(:Mi hjmi con- 
side ralile' apace f,roni that ori.tice as in JhisiehyldikninSj Marier^ 
Ohamaytim, (kdo, Tayr(k Grison, AldMvora^ 'Meks, IIf!ivii,s\ ar:Hl 
Liilra; Imt .in Tetonyx, IFellUitis^ Taxidmy- Fplhyak, 
find GompmtmThe foramen is only scpa.ra.tetl froni t;l:io misim-hiaii 
oriilcai3' I, yor tilin' plate a.:rf hoTi:<^ 

The Gkfioidjhrmmu . — The typical |:>oaition of this in 'p.roiilc \-!e'W' 
of tl'se skriil is i'u. front of. I'.'he external a-nditory .rnc'atns ei'ther i.'n 
li,«e witl). it or slightly highe.i.*.or h..vwer a.s tlie ea..so may lie, ; ft'.is'i 
lowest' in Faxaha, wliere it* is a..ln.i.'o.st' litd-ow tl'ie 'lower e<:..lge of t.he 
meatus. In J/r/ca it is, on the (lontrary, almost ah4>ve iJn.* iip|>er 
"e(.lge of tlicvniei'itns, ..In ■ J/f.erkvs*, (J/mrr<rnFy(rido, Tayra^ 

Mdli.rura, /riooye\ Grison^ imd I/ntra it lioIdH int (aaMeiliate 
lursitiens. In i\h'yhitm, SpUoyaUu U'nd. Coiwpatvx i*t .is, lu'wev'er,. 
set right over. tin.' middle* of tlie uj.iper .ilm, of flte .imNa.lifs : and irr 

IfdivFm it oi'impies almost 'tihe same position fari'Jie.i.* even 

tha n in tlie ( ta.iiiilic. 

When (.he skull ig viewed fro,m ladow, the |H>siih»n of the 
foraun^n ;ds<> varies with res|)ect to tlu^ and (tray niealais. In 
MvyJdiiF^ S}Hlo(jtd.epM\\\ (JinHpadnH it. is pmite eon(‘«v'de<l 
hehiad ilm rim d' f.he urihem in J/fcr/cs, Ghirronia.^ and ;I//Y's 
it is just; contiealiHl by its anf.erior rim. In Mtndvla, Pnlorinr, 
Tin/ra, idjunix^ Grlaon, Taxldea, and ilfvlltvora> it. is just visible 
in front, of the anterifir rim of the orifice. In 6VYe nml hnlra, it 
is exposed in front of the tnlmlar meatus, nearly as faS' inuards 
as in the Ur si d ax ' ■ — ■■■' 

TIh^ tins foramen lies on i.la* 

inner side of ilit mastoid prominence and h< iwemt it and tin* 
inllaicd portion of the Imlla, It is approxhnatfly in Ijm* with 
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Text- figure IT), 



A, i^iri of ilu? hIuiII of Luh'a Inlm sliowliifi; tlH!i aljiiormu] onnirrciice of tlio 

aiiHplu'noid caiuil todicutofi b.y arrow. 

B. Bulla of emreMU tl\o ^K^sitorior clinrubor openod from beliliul Hliowiiigf 

Iho ]mrtition {pt\) descoodius' to tbo potrmis, 

(\ Tht! >jauu* from below cut open to show the partition {pt,) rumiiiig ol-dicjnely 
between the ant(‘rior ednimber {(t) and the posttij'ior ehandje-r {h). 

D. Bulk of l^'torhu^ putorm» opened from behind, showing: the tlucheued sjjongy 

tissue of tlie walls and the ntidivided cavity. 

E. Bulla of LiUm lutm showing the partial division of tlui cavity by mfters. 

F. 'riie same fi*oni below. 

Lettering : 7^, anterior and posterior chambers^ of cavity (in B, C) ; //, glenoid 

Ltnnmuj ; o, foranieu ovak jp, petrous portion of periotic; po, paroccipitul 
process ; pif ])urtitiou (in B, C) ; r, rafter ; of tympanic aimnliis. 
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tlie ftE'jynon a.nd. .some disti'tiiee frooi i:he fo'mnh'^ii l(ir('"r?ini 

■poslieH'in. .its |'»o.s!,ivi.O'n, var.i<.« ,i,n. jieco.!‘<l;.ou“e with, th<’ i tillaifta'i o| 
thi? ai'Hi cv<a"y gyulation o-aii he from vvlMeiH-' 

it is tbriisi: far oot, to (lidn^ Lutra, ami Mepliifds, iviiero ih lies fnr 
ill towa.i'ils the Jorimien laeenmn po^titrimL it is relattvihy liosrr 
to tl'ie latter orifice in, tiie Bkonks than in iitluvr gaiiein,. 

The Jnieryrd ^%r-uctnre of thn A/Uill/on/ ihollti. 

Tin? bvilhi. of Miios may l.>e hescriheri ji,s repriyunst-irty ;i 

comnioo in the family ’''h 

T,Im tympanic .ring projects far i.nto the ca.\'iiy of tin;* hnlia as a 
large .seini(,^i.i*ciilar lainina, T.h<.? Sjmce het'svecn it am! t!ie ,rrH.rf of 
tlie Inilhi is i']i\h.i'lei! into eharnliei's by a, few vertical, Jirelierh hotpy 
plates, Jivising from the .lamina nrn.l f.ilie .snpe,ria(a:;!,ii': roof ami 
extern, ling tra.nsversely inwards oti to the inner wall. Ilmse nmy 
be called tlie I'afters, ■ The* re is also Ji toleralily la,j"ge |")]a„te .rising 
.from, tile upper side of tlie tyrn{;>anie rang .in iivmf, jmeI e,x,'tien<,ling 
liori7a;vo,1';alIy, ,fon\a'i.ri:ls to 'Idie .bottom of ' tf;ie antc.i*ior wa.ili i.,>f fJie 
biilhv, terminating internally at a point where tlie bulla , touches 
the ',/hre.nen^ laccrwoi medhoni, Beliind this fstie floor of (.he 

cjavity is.'SnbiliYided by lo^y ar.ia.ston:iosii.ig ridges i,!ito a iinm!,)er of 
pock'ets. , , T ' ' , , 

',r:l„ie posterior' -portion ,of. ttie tyin)>ani<,.M'i,ng' ii'C.s justi !:ibc,r\ar i4!'m 
Jhiestra roltfoida (,)n 'the |'>eriotic bone ; ami tbe: po.s|.cr}«u‘ rafter, 
rising about 0 Be~i‘ourt,b of tlie (listaiico from tlie poslm-ior end of 
tlie tjoi,psi.'iviC'.,,rin,g, a.r(.*bes-lugb aliove'tbo periotic*, and t,mauinati*.s 
ahoiit balf'-waiy down tin* inner wall of tlia eiivity. This raft.er, 
si!|-ip'len]eivted, l,)y tiie ];)o.steric):r end nf tlie ty.inpanie ring, parthdiy 
ilivides tin* cfivity of tlie India into an anterior larger and a 
[lostcrrior H),.n,aller clia.mbe)'*. ' ' .Nevei*tb,el('*ss 'I'liere is, a, wide [lassitge 
i)etwemi l.lu?m abos'e the periothv borie. 4'he po.sterior pari, of Hh' 
cuviiy of iTe bulla is cdoseri iHihind, and <h>es iiol, rofeud bpcnml 
l.fu* limiis of the bill la as dehned e.\k?rria,11y. 

, d,!be [ml la,, of .omrlas ■i’o,s<,ui,ibles tliat of,, IlJdes^ ii'i all 

c'ssmO.i.'d o’Specis, the po.sterior riifter ^.^'‘iiigwell devf*loj')e(l; bni 
in all t.lie .rafter.s are less 'well devedoped; t[,ie poslii^rioi* 

biiing' (pritifi short. 

In ( .7a/rroa io. jlmdfpda ■, t.,liere '.is' ' only ■ a ■ singh’ "■ raff.er arising 
from nboidt tine middle cd' tine tyinpiondwriiig, andiiiyif with a 
si.rong eom*ave curve to the roof., then descending bf Mu' (lonr 
along the inmn* waJl of itu* India, 

7b.//m harhtmb resembles OlHirroma except. I'.ha.t the raftim is 
t|©ss',e]evated,,a,iid.:fess awcu.atel::7 ,4'.':-'e,7.,e 

bb//r# (jiilo i.s very like and Marion hut the pos- 

terior rafter has the lower edge, not lightly cenmave ns in those 

* 111 ihis |rn(omilKb)ull«, is dasmbwl <1#! s<!Mi wlioi tlir still! Is invort-d. ffs-nrn 
dm prnofti fonus purt of tim Horn* of itn mvity ; mid tlni oiviij- in Ijounrlcd tv dsr 
roof atovn uud by thr nidwior, imirig and powUwtr widb. Fthvnr d<‘scrib'*tl i<. jim 
wM-n wIh-u tin- skull is iu its natural positiem, and I foUuwcd tlmi uoui'm* in tlu' uaM 
urihf l<’«‘lid;s‘ (Amu Muj^s Nat. Hkt. (8) xviii. 1>p* .126^134, Ibpt). 
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forms, init horizontal or iiiolined sliglitly downwards towards the 
inner wall of tdie otudty. ’.Lt is tlnis nearer tlie periotic bone, and 
diinii'iislies tlie iieight of the .passage between the anterior and 
posterior portions of tlje bidla. 


Text-figure 16 . 



A. Bulla of Tdijvn harhtwa opeuod from belniid. 

B. Tlio same of Gnh> ffulo» • 

C. Tho sinue of Murtesi maHes, 
i). Tho snuio of Utartes fomu, 

E. Tlie same of md&s opened from below in front and behind, 

F. Tho same from behind. 

,..':Letteda'g'aidwText-%..T5..''\ 

Lntra hUra^ eimrea, hcG'ang^ and maculkolUs have a. very simple 
type of bulla, differing from those described above in that the 
' ■dbhlbr'hii%^; with;': ^ 
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tlve bulla, is nboost in contact witli tbe .^iipcrja.cent porl:-ioi'i of liie 
I'oof, to wbicli iii is attaebed l>y two or tlirco very .shallow rM,fi:ers. 
Tbe post.orior i‘{ifter, present in Aleles, Gtdo^ a;iid M(tries 
h tindevolnped, tlie only t]*ace of snlidivision. of t'/!io (‘a.A'iiy hidiig 
siV|:)plie-d ]iy a. I'a.ft^er wliich extenils traiisvevsely fi'oin ring 
along the roof ai,id inner" wall of t.ho India to a, |;»otnt just he'liind 
tl'se orilice of tJ;io ca,rotid. canal; a...inl, as indicated on, il,ie (.aiiside 
of tlie skull, tbe cavity of tlie bid hi posteriorly is far in mh'aiico 
of tbe iniroccipital proces.s. Ex(‘e])t for its liatness tlie bulla is 
'vei‘y likii tluit of Tayra or AhiHes Jmma, 

In .Pwoihgahy judging from as'kidi with a, partially fraeturet! 
bulla in the Bi'itisli Mu.seian, it seems that; the ivalls of tlie bulla 
ai*e thin, not spongy, a.nd that the cavity, reaeinng posteriorly to 
tlie paroccipital, is simple and undivided except liy in(‘omplid:.e 
rafters, and' doe.s not coinmnnieate witli a dnim'ber hollowed ' out 
in the mastoid, 'which is .quite small. , TfiLs genus therefore lias 
fosiiitpler, more ' primitive hulla than is' seen hi Ifi/skh '(jv hi 
Jetanyir, , 

.Anotliei' type of bulla is fo'und in GakntralP^afHcmia, AfuMeki 
,and Ikfpfrms putorms and fura, Ilie {!avity 
of .the bulla is contiuwoii.s from emi to eml, being undivided by 
septa; but it is'.gimtly-rediieed in size, by tlie tlisckness af its 
walls, wliieb, iirstead of be'ing eorii posed of solid, l.ione, tbfilker or: 
tiunner, as 'the case-may bo, in. -tlie '■genera., 'previoiisly deHcrilicMb 
is composed of ■ spongy bone permeated witb air'UNdls; T'lsese 111! 
tbe 'entire space above -the tympa-nie ring,' and. iih,riost gibljfe'riite 
the portion of the cavity heliiitd tlie petixius |)oriiir>n of the 
periotic and also the antcahir part iif the cju'ity. I’lna’e is no 
definite boll o\v s|)aee iii the e:xtei‘na.l portion of t.lu^ perioiie; but 
this bone is spongy and porou.s like tlie avails of tlie India itself, 
jind its spaces connuuiiicate \vitli the cav ity of the b 

The Imlla of UelietiH is rpiite u'nk'i'ue. 'r'l'U':? tympanic 

ring is fuseil to i.he roof ■.■.but not , to, f lie Sfiiiie ■extent', as in 
Grisonelht ami XlephitlH. xi^ freo''eilge','jiroje(iting slightly, ('.‘veri in 
the mihllii of its cuiaag and more so in froiit hirliimk The 
■ a;n'tor.,ior ixisem'b'les .tlintr of Wir; ■ 'I.mt ' i..lu..t .'jK'.Kst;( 3 ri(,o.' 

rafter, rising hnv fhiwo cni then tym pan ii‘ ring laihiiub runs 
obli<pu‘]y forwards and in\viirds to termina.to on I, he floor of tin* 
bulla just inside the pomt where tlirriuhltHi the carotid canal 
opens. Its inftuaor edge is clo,sely on to tlu^ petrous 

portion of the. .p'eriotic" except a.t'^ one ■ 'point sitamt.i'd externally 
towards the stylomastoid, where there is a. notch in (Jie partii.iou 
rafter closi^ to th<\/??}/.(3S!fm roinada. Thus the Imlla. is eomplefidy 
diviiled into two snbeqmil cliarnbei'S, except wluu'C the notdi in 
(|uestion affords a passage between tliem— a predsely similar 
formation to tlia.t which is well-known in many /Kluroiiii^a. I’he 
posterior ciiamiier has a, few low marginal ridges on its inner and 
posterior \va,]].s, and the anterior end of the anterior chamlan* has 
a. few ridges in addition to the anteiior rafter. The external 
portion of the periotic is, not hollowed. 
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The bulla of M'elllvora reseml,.)les interiially'fcliat of Meles exee}:)t 
that the cavity is posteriorly iii coiiiuiunicatioii l>y lueans of a 
tolerably large orifice in the anterior part of tlie hinder claimber 
with a smootli -wailed cavdty Jiollowed out in tlie periotic lieliind 
tlie stylomastoid foramen. The posterior ral’ter is deeper and 

Text-figure 17. 



A; IhVlla of./fj/aw/Ar opeiK*<I from belowf tlio arrow sliowinj? tlio liehvoeii tlm 

ravity iuid Uu* liollovv in the oxtcraal portion of the periotic. 

IL Tlu‘ Kanie of opoueif from behind, Hhowing the exteiirticm of the c.uvity 

into the occipital and mastoid. . 

C. 'the same of Mel7ie>om' opened from below, the arrow sliowin^' the passiige 
between the cavity and the small hollow in the external portion <»!* the 
periotic. 

I). The same opened from behind.' 

Lettering as in Te.xt-figs. 15 and 16. 

moi'e arcuate tliaii iu Melea^ aud forms a half-partitiou between 
the anttador and posterior portions of the cavity of tiie bulla — 
a,ud behind it on the inner side a vertical crest of bone juLs out 
fj‘om the inner wfdl of the bulla. , , . , 
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IcionjfA^ is li'ke MeUimra except, tliat. t.liei'e is 110 crest Ijelririci 
the psnivitioi’i on. the i liner wall ol' the nrnl tlie reliiteh 

genus only diilers in t]:ie gre;ite;r size of tiic‘ 

inenta.ry c!iainl'ie,r in the periotic juul of tlse space aho'\’c the 
tjrnpainn rhig. 

Tumilea .is like PircUiclis, i.'n conforinity wit.h t':he gretit 
iniiation (,)f tlio Viiiila, thespa.ce between its .ro^rf a.nh the tym panic 
i*ing is very liigh, {rnd septate. The posterior rai’l;e,r is ccvn tvi 1 ,5 aoi is 
with the posteiior edge of the tympanic ring, a,nd descends sc) low 
thsit only 11 .sn,ta]] pa.ssage is left betweeii its i.n.ferior arcuate edge 
a,nd tiio pei’iotie. A posterior cl'iai.ni:)er .is tliiis cut otl* almost 
as completely a,s ii,i some aEInroids. 1 .',his posterior clrunlier is 
extended anteriorly 'above the tympanic ring on the inner side of 
tl'ie. stylomastoid fo.ramen, and it eononiinicates ]\v Avid'e passage 
witli a large et,ud,tyj huger than, in A/ellivom, liollowetl out in Id'ie 
peiaotic b(3tween the mastoid irnd pai’cccipital |)rocesses. 

''.r.l.i.ns tire bnlla of TaiMea is vei*}’ ditlerent f.rom that o,f 
and not essentially like, it ' as Flower stated. It is much, more 
like that of Afettivora, altliougli the partition is hotter, developed 
and the ' periotic iiollow . much la.rgei*. In J/elHrora^ t.oo, tl'ie 
.posterior chamber is. not extendetl fo'rwards a,bo'\"o tlie tympa.'iiic* 
ring on .the dinner' side of the stylomastoid. , 

, In '{himiielhf (sp. from. Cord o^'a in." the Arge'utine) the I'oof, of 
tlie Imlla- is depressed 'On to tlie tympanic ilng, and .'willi it 

practically tlirongliont its extent e.x:ce[it for the. presence of o'ne 
or ' two , very small cellular spaces in. f.ront and hel,iij:id. I'lie 
anterior rafter' is veiy huge, and . rising from the summit of tlie 
anterior part of the t.y mpauic ring,' desce'iids 'obliquely clown wards 
and inwards, ilividing the juiterior part of the eavily, winch is 
further broken up by anastomosing ridges, into a.n nppcm and a 
lower poilion. Just behind the post.erior end of tbo ring but 
confluent with it arises a, compa,i'atively large arcdied rafter whieb, 
crossing llie roof, descends along the inner wall of I la* India, 
diviiliiig thc‘ I’avity ini;o an ajittnlor and posterior ehambcn* 
wliich counuuni(‘atc». by a (aimpa,ra.tively narrow passages ahoc’o tin* 
perioiie. 1 ln>- posterior cdmmbo}’ has sejita. on tlie inner wall and 
anastomosing ridgt*s on the iloor, and aiitcmiorly jtist hohind Iho 
main tra.nsvm’sc*. sepium formed by the posterim* raftevr llu're is a 
passage hy which tho fiostcnor (dtaanlier opens into tln^ holiowi'd 
external ])Orii(m of the periotic. The floor of this hojitnv is 
uneven with ridges ami sliallow pits. 

It is interesting to note tliat tlie biillii of is wiMcly 

diheremt from that of Taynt^ altliongh the two gemera worn 
formerly regarded as identical. In possessing a holIow<*d pern'ot ie 
ehaanlier communicating with the cavity of tho India, f/r/.sYo/c//a 
resemldes AfeMivora^ lctomp\ and Taxidm., a.nd is fiulluM* like the 
hitter in the origin of the posterior rafter from the post moor mid 
of the tynqmnie ring. But in none of these genera is tin* ilng 
eonfluenl with the roof of the bulla as it is in OrlswrUa, 

A, skull of Lyncoihm^ with a ■ broken bulhij in the ‘l>rif ish 
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l^ext-figiire 18 . 



A. Bnlla of Tcundea oim^iich! fwnit behind, sliowiuf^ nearly complete piirtition 

l)<H-,wo;tiii tlie postcrioiUainl ankndor the extension of the 

posterior into the external portion of the periotic. 

I>. The same of (d-rhonsUa sp. opotied from below, showinj^ the extension of the 
post(‘rior chamber into the oxternnl portion of the jairiotic. 

V. Tiu‘ .siimi; opinied from behind, showing* the complete jairtition ami the extension 
of the ]>ostevior chamber into the external portion of the periotic. 

O. Bulla, of M.ei)hUiii opened from below showing the absence of partition, the 
arrow indicating the passage from the cavity into the hollow of the external 
|,>ortiou of the iicriotie. 

B. Hollow in external portion of periotic of Mephitis opened from the outside. 

F. The sa.mc of Conepatus, 

Lettering as in Toxt-fig. 15, with the addition of o, the orifice hy whicli 
the cavity of the bulla opens into the periotic hollow. 
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Mriseriui shows iilR'it t4i.o is broken up 'bv t‘.rj'ihec*iil!o 

s|};u,“es wiiicli ini.o tlie rojistoid. l,t is not |iossiblin licnv- 

t'WM3r, to ascortuUn from this sj,>ociinen w'hetbor the r;ivi,l>y", 
iraxhiiire, was dividod, l>j'' a, |;>arti.tiou iisio two olKiioljers as in 
(JrhosieUa or not,-. 

i.n AlephiliH, SpUo(fale^ and Ciiu-epatU'.s i'-lic* Intlla is still more 
pecnJiar. .Ax in ..the tyi,npai.iie :i*ing is .fused with t.hc> 

i“ool: ot, tln;:‘ l,>ulia a.nd tlie csivlty of the Ia.t4er is n hollow s|'Kice, 
'wUrl's at most,:. ;:i i:Vne soptia' or l:)oi.py i‘i«.lges, 'wliitih is closed jusli 

l,,>eivi.i,id, tl'iO' periotic I'ij a tliicldsh wall of r>one lying I'lefc'ween the 
siiyloim’istoi.d fo.ramen and tihe formneu- laeerwm poslicion ; 
up|;>osite the ot.itei,* side of the periotic tliere is a t.olerah,,!).' large 
oval orifice ^ wliich. tiie <'*avitj of the bnlla coiiiiriiiniciitias witli 
a ]a,rg(:-^ .boliow s|:)a,i*e occtipying the e'xpandt 3 d area of the skull 
between the auditory orifce and a [loint (.in the oceipita-l crest 
aliove tlie iiaroccipital process, ]^olrin,d tlie liulla externally there 
is li toleral'ily b^ng, ikit area,- running back to tlie |■>a.^occi;pi'tal 
process, 'wiiiciij as in l/uira, is placed sonie distance behind iilie 
bulla.' 

i.,n AfepImMs a.nd Sy/dogalG tlie cavity in the peirioiiic runs inwaials 
by 'means of a na.rro'w passage up to tlie Jhravwn lacerimi pQB‘' 
i{’wa./,'/)i,,and th.e '|;iosterior ina:rgin of .tlie orifice, l>y wliicdi. i:.he c.*avity 
(ioniiniinicates ■ with tlie bulla, is ' produced ■ into a erescentically 
euiwsxl ridge of lione. ■ This ridge and the ntu*row passage lainniiig 
to tliii f()Tmi ten lacetmn are a.l'isent ixi'C(ymgiatt(>s prokUH^ 

the w'alls of the . cavity being ■uiKiifhrentiateil. 

i.,n tiiij Jlritisli ,M.'iiseu.ni 'tliere 'is .a skull of Mpdatm^ 'wiidi' a 
broken bullaywliicli seems to show that in essential poini.s t.be 
bulla,, oltliis genus 'resemliles that of 3Iep?iMis . , ■ Tlie cavityuif.the' 
li'Ulla,. for' instance, coT:nes to an 'end posteriorly Jus'ti beliind the 
'petrous, p.ortii'ur t,>f tlie }..)e,r.i(,.>ti'e,'.and 'o'n the. outer si<le of di'liis la>r,ie 
tliore is an orifice , by niea,,ns.. of .'..''whiidi ;tbe 4‘av,ity of' tlie l..adla-' 
coin'iin':nii<*aJ,es wif'ii;.1,,lie.;lu:>llow'0d ''inast.oiil p-('irt.i(>ir of the 

;. din* following tri liie'siinimarisas. tho'pi'dn:ci[ia,l 'va'iiati(')"ns. in tlie 
struidairoofthebnlla.:--- 

«. (ti,vii30):P ti'llhid, iH»i coiiurm u Imllew 

spa<n‘ p(irtioitfdyitagpwirttic, tiaWlattH^ 
solid or uaMHtv jHinnoiitrd vvitti 

i>. hnlia dlstindAv dividul mto iwo 8ut)0|uid duimhers by a. 
iuHiy }p.rlilion nuiniag ol>ij(|uoly inwitidH mid fonvwls 

postiyior ond of tyraputdirriag to tau'ot Aaiuruaigtlif* two 

tdlau^^Hn^s coinnitinioaliujj^ ty mornjs idbuioUdi ill tha 

oi}>v of tho partition bdiind poRtoriorend ef potums portion 

<>r prnotic Ihdivih, 

h\ At uio.^t im intjoiu])U‘to partition pansing' tninsvam'ly fmtn 
poHi trior portion of tyinpmiic ring to (nctnm 

■pthstAcnm, ■■ 

<u Walls of India ■thvmidingly thick, iifrnieatcd every wlici't^ 

with aiwcolh. No piivtition ihUoniis, | gornoAt], 

ch Walls of bulla thin, withont noticeable air-colk, 

<(, IViupanic ring closoly nppM to roof of bulla, tlu^ jms- 

: :'';ten'Qr..oiid':of,,i^y'luqh;i«vhir'iiradvaaeiyojP.'t|i0';|:i'ia‘bcc%^ 
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<i\ Tyiiipauic riiig' ] projecting’ ii.s a. strong souiicirenhir ridge 
into ca\ ity ot Inillu ainl jiliiiciMiil to its roof by septa 
wliiclg rafter- like, pass inwards aiui <lo\vnwards along 
roof and inner wall of tlu' cavity, 
c. Givity v<n’y intxn divided by a median rafter 

arching liigh above the tympanic ring, leaving a widr* 
sjjace Ipctween its inferior eilge and petrons portion 

ot periotic ; Maries foina ; (Jharronda ; Taj/ra, 

e. CaA'ity iinich more cconpletcly divided by an additional 
rafter, the inferior edge of whidi extends nearly hori- 
zontally inwards and approaches much nearer the 

petrous portion of tlu? periotic Maries imries; Guk ) ; Metes. 

a', (Au'ifcy of bulla opening behind into a, larger or smaller hollow 
space in external part of periotic. 
f. Cavity?' luidivided, communicating' with periotic hollow by 
means of a well-defined oritice opposite outer side of xietrous 
portion of periotic (tympanic ring fused with roof of bulla). 

{/. Walls of pei’iotic hollow imdiflerentiated Compatus. 


ffd Walls of periotic hollow with crescentic ridge and a passage 

reacliirig inwards to forameft laceritm jmstieum MepJiUiSySpilogale. 

f. Cavity more or less divided by rafter-like partition into an 

anterior and a posterior (diam her, the latter opeiung into 

hollow of periotic, 

/i. Tympatjic ring f list'd with roof of bulla ; a very narrow 
space, nearly filled hy the periotic between tlie two 
chambers; tin; chambers mucb broken np by trabecuku.. Grisonella. . 

//. Tympanic ring projecting ill to bulk, the structure of wbich 
closely resembles that described under beading* 

i. Periotic hollow smaller, only reaching to a point half- 
way between paroccipital and tip of mastoid MeMiv&ra. 

i'. Periotic hollow larger, extending to tip of hollow 
mastoid, 

'k, A bony septum separating posterior chambers of the 
bulla from periotic hollow behind and leaving a 
comparatively narrow passage of communication in 
front ; inferior edge of partition between chambers 
of buIlsB evenly concave letonpx!. 

k'. Posterior chamber of bulla and periotic hollow 
con tiuin it tliroughoift their extent ; inferior edge 
of partition between <dnmiher.s angularly arcuate 
. over petrous. . , 'h * . .. 

L Ihilln abutting k'hind against nearly obsolete 
occipital and confluent in front wdtlr hani^^^^^^ 

, process of pterygoid', as. in.' .f.'...,.,....,'.... ■ Fmdlivtis, 

' Ik Bulht' not; 'reaching ^tbe stout, ■|«*ojecting''par<)GC'h ' 

pital, and ceasing in front far behind hamular ... Tas’idea, 

TTio tlirtui ;L»'encn‘ii Pa^cilogaU.^ hyncocUn.^ and ^lydmis liave been 
oinit'ted from the table because from want of nniterial nij exaini* 
{liition of the bidbc Wfus imperfect. Bo far, however, as the 
availahle evidence goes tliey would fall provisionally as follows ; — 
Pa'ciloyfde under d alongside LiUra because the roof of the 
liiilia is thin and close to the tympanic ring, and its cavity is 
undivided and not in communkiation with a hollow in the 
perioti<b Tlie shape of the bulla is, however, very different from 
that of Lutra, It is long, abuts against the paroccipital behind, 
and lias a, short auditory tube as in Mmtda, Its likeness to the 
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,Ifc iiu 3 :'i."hs, in my opiiuon, tlmt they luive iMl'ierih^’l htilla'* 

ol‘ n, priinit.ive kiml, tlerival'ile from tl.ie Mcirks-Tajfra tyi'xa tl'ie 
thittfaririg* in 'i-hn two easoH having been iadependentiy m'T|'airetb 
vaiist 1)0 provisionally placed alongside Uri.sondki, and 
Mpdaiii^ with. AIei:dirHs. *Spil.ofj(de., and VoitepfiUis, 

Since siicli otherwise dis.si.nii]a!* genera as Aleles joid Utdo nr 
Jliirtes haA'C' siiniiar hnlhe, it is proi)al>le that tiiat type of bnlhi 
is the most pidmitive ii.i, t’lie Mnste.lidm, trhe .rev; t of tlie ladla,' 
may 1)8 derived, from, it by inodilieaidons in dillerent diieeiiions. 
The flattening down of the roof on to t.he {.ympjinit! .ring and tin.) 
sliortening of tlie |:>osterior ].,H:)rfiion, of tl'ie cav'ity ga.ve rise !=(,» tln,^ 
hnlia. of Lui/ra ; similar Hatteiiing of the roof a,nd tlie devel(:)])ni(‘id. 
of a €o.mp]ete (.ihliqne pa.rtition 'to tha..t <..)f Ildktis': thi(.‘]c(.>ni:ng of 
t:he walls with spongy boue tilling the spaces boiaveen tlie main 
se;pta' to tiiat of .iUtiMeltc ; arnl tlie opening of t..l'ie posterior 
cha.nilier into tlie hollow of the pe'.riotic to tliat of Miiiirnni. 
Prom tihe latter* .may I'le ile.rived the biillin of Iclcrm/r. 
arn'l 'Taxldea l..>y' e,xten8ion. of tli.e periotic spa.ee, Jirnl in tin..* c*;ise of 
ddrisonellaflm wns a.ccompan.ied by tlie Ihittening of i.,he biilla and 
the con. linen ce of its. roof witli tl'nvtyinpanic. ring and .rodnetion 
of , tlie posterior eluimber. The bidla of' Mephitis and other 
Bknrd^s ma}' a.lso be derived fronr the 'type seen in Metlmrm' l>y 
tire disa|:)|:)ea.ra.nce of ■ the partitio'n lieliind tiie |.)otro'n's portion of. 
the periotic, shortening' of the portion of the:navi'ty' belii'ii,d;.it, 
and 'tl'ie forward .movement of ■the- ori'lice hy wd..i.icii tfiC'Ca'vity 
co'mi.n'un.ii%‘ites w'itli the greatly enlarged periotic h(:)li<'')W* 



OK THE VEKOUS SYSTEM OF VAEi\KOS. 


487 


Oil tlie \ ei'ioiEs System ot tiie fjizard \'’'iiraniis hefufiiU 
emis (l)a'u.(,L)* l'>y OoniNi) Sir^oii Tbapae, M.Sc., 
Professor of Zoology, Oa.iining Oollege, Liickiiow'^K 

[Keceived April 5, 1U21 : i.loiu'i Miiy 10, Ll>31.J 
(Text-iigTires 1-4.) 

Tlie only data we possess concerning tlie venous system of tlie 
genus Varamts appear to be (!outj:dned in tlie work of Coi’ti, 

‘ De KSysteinate Vkisorum Psaininosauri gia'sei/ 1847 (wliicli I have 
not seen; i.lie oliservations are i-eprodueed in Bi:'oiin’s Thieri-eicb, 
vol. vi. Abt. iii. 'Ke|)tilien, by 0, iv. Hoffiiiaiin, p. 1010): Hoch- 
stetter, “Eeitriige zur Entwickelungsgescbiclite des’Venensystems 
der .Amnioten, II. lleptilien {Laoerta. Alorph. 

Jahrb. xix. 1893, p. 464 (mainly tlie renal and liepatic portal 
systems of F. arenmi-us, according to Eeddard a synonym of 
V, grismis ) ; Eeddard, On tlie Yeiious System in cei'tain Lizards,'^ 
P.'Z. S. 1905,4. p. 447 { V. grmtts)^ and Bedclurd, ‘''On, tlie Tas™ 
cnlar System, of Heloderma^ witli Notes on that of the Monitors 
and ClrocodilesP P. Z. S. '1906,., ii. p. 610 (F. griBeusd-wilMicm, 
and eximitkmiatic'im). 

These ..descriptions, however, do not completely ' apply to the 
.present species,' Pk benx/alemis^ eom-mon. 4..n„ 'and near", Lucknow, 
and it seems desirable, tlierefore, to record the" results ' of my 
investigation. 

Besides ordinary dissections, injections were made tdiroiigh 
the ajiteiior abdominal vein, using a thick sohifcioii of .gum arabic 
to which a little colouring matter— carmine or methyl. blue — 
wa,s added. Tlie fluid passes completely into,, the system, ancl.it' 
is easy then to d,issect out even the hner .vessels,. '. I have used 
this iliiid in previ'erenee to- gelatine, as it,' can be^ employed cold, 
a.ml sets satisfactorily after being placed for a short time in 
alcohol swelling the vessels. I have to thank Prof. H. 0. Abuja, 
of tlie (ventral llimlu (Jol lege, A4eDa.res,. .for s,uppiyi,ng,,ine with 
the „t,ieeessa.ry, literatui’e ami, ray .'grateful ■acb'nDwlei.Igments. are 
,du() "to ,my. friend 'M..r. B*- Kd-Zib-big (if '-the ' Luckridw Ohris'tian 
''(Jolk.ge, for , the ...'iissis.tauce./he'’' has:-giv.en me- ..in the course .of ,i,riy,' 
work. , , , ’ 

•L, The Hystom of the Ankrior Omu (toxt-llg. 1). 

(i) A\rkr/nd thigtilnr V^ein {e*j*)* It is slated that this 
vein is ordiiririly alrsent on the left side in Lacortilia ; in the 
presi-ut sp(ad(‘s, however, it occurs on fioth sides, the vessels 
running pai'cllfd on each side of the trachea. It joins the internal 
jugular af the base of tlie neck. The external jiigulArs com- 
muuicato with each other by four transverse connections, the 
plexuses. Ilie first plexus is situated at the level of the thyroid 
glaaid, close to the place of union of the external with the internal 
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jvigiilai* vela. The secaacl j:>le;xMS ot^eui's a lit, tie I'lighcM,' iij), iierrr 
tlie hyoid, frora wliieii it reeei\''e8 bi;ii tie lies (A.). I'lie tliird :irid, 
i'oni'tii plexuses a.re near eaeli other, on the floor of thr* biicuxil 
caA'ity. Tfie formation of plexuses between the externaJ jugular 
veins is 'essentially an avian character, ai.:id 1 a.ra not awa-re that, 
it iu';is liiti'ierto i'seen described in a,ny .ljaceri>i]ia,i':i. 


Text-hgnre 1. 



The Anterica- Vena Oavii jiiHlits bmnrlies, 
float?*, anterior vena eava.; -fl/a, . aiitehva.clnal ; hr.f bRiohial ; o,;/,, CiXteroal'' 
jugular ; liyoidean ; ty, internal jugailar; lateral veirr; |H?ctoml 
in’ebrachial;. ■tS\, suludaviair; sul)st:?apulaiV''' 

/ (2) Tim InUmiOjl Vehi receives a short vessel, th,e, 

lattmilxain froindiie Jiindcn: region of " 

(b) lin,^ lWhnH;ld(d ( prM joins the vena ers.vni atrthr? jnrHdvioii 
of the noc.k with the body. It is a, vessel of fair id /.e, running 
along the prihixini botx&raTf t.lie {unn,. ,,, 

(4) Vdn fs',)''is a very large* v^essel running 
along tim posiaxial "side of the army hr receives many brancJscs 
from the arm, shordder, and chi^st, tiie d of wini^h aja» 

(a) Subscapnlar (.svv.), from the m used (ss of the back, 

(h) T^ectoral {p*)^ from the pectoral mns(?ies, 

(c) Bra(ihial {6n), from the aian Jtnd ha, nd, 

((/,) Atitebrachia.1 ((m,\ from the for(!a.rni. 

(5) The Azygos iisiea (text- fig, which (‘.liters t,lu‘ right 

anterior vena cava, is a fairly large vessel formed by the union of 
two branches, a vcniebral (r,) from the vertebral column, and a 
pa.riotal (p(i^) from the body-walh Beddard sta,t<cs that in 
Fi (jrimm the parieta.1 branch of the assygos is connected with 
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the .suprarenal porha.l ; t.iieve is, liowever, no such connection in 
J\ '.IMie iMeral parietcd vein. (l^ptL), riirming hiterall}?' 

a.loiig tlie bo(ly~wn.lI, coii.miunica.tes with it ; belund, this vein 
forin.s an aii{istoino.sis with tlie (.lorsal pai'ieto--hepa;tie vein. The 
vertebral bra,.n(hi of the disappears from view at the side 

of tile vertel:)i’al colmnii. 

I.L. The .Posterior Vena (Java (text-fig. 4). — This vessel begins at 
the tiiiider end of tlie body a little behind the kidneys, and hi f ur- 
ea, ten into two liranches, each of which runs in a groove along the 
ventral .surface of the kidney. Leaving the kidne^vs (‘‘ ])osterior 
cardinals,” Beddard) they traverse the suprarenal bodies^ beyond 
which the}" ag'^dn imite. The vessel passes through the appendage 
of the riglit lobe of the liver and discharges into tlie sinus venosus. 
The a.natoiny tliiis indicates the origin of the posterior vena cava 
from two originally distinct vessels, the fusion of which to form 
a single trunk is here still incomplete. 

III. Tlie Hepatic Fo7da^ System (text-fig. 2) is peculia.r in the 
present species. Thefernmrd vem (/.) is formed by tlie union of 
several small vessels from tlie muscles of tlie leg and the pelvis ; 
on entering tlie trunk it divides into two braiiches, the pelvic, and 
one which I propose to call the i.schio-mesenteric. The pelvic 
vein (jp.) runs forward along the inner border of the corpus 
adiposuni of its side, and after receiving the sciatic (soi) from the 
posterior region, of the leg and a varying number (4-5) of veins 
from the fat-bodies unites with its fellow of the other 

side to form a median, abdominal vein ; the pelvic vein also 
receives two or three dorsodumbar veins from the body-wa.lL 

The epigastric veins (ep.v.) are two in number, and are described 
by Beddard as originating in F. grisetts from the sciatic veins. 
In the present species I find that they arise from bhe pelvic ; 
each is a. faiily long narrow, vessel running dorsally over the. fat- 
l,)C)dy, frou,n 'which it receives- a few branches.,. It then - curves 
Iru^kwards, and again forwards, assuming a po.sition ventral to 
Lie fal,-l)Oi]}% and, receiving many hraiiehes from the parietes, 
proceeds forwards to o[)en. into the corresponding lobe of the 
li\'i‘r at its a nl;ei’iOr- ventral - '.ma.rgin. ■.- Before -.et'itermg. tlie . liver' 
(Mich is joiiuMl l>y a ventral paiietci-hepatic veiti from tlie ventral 
hody-wail. 

I'hij anterior ahlornmal veriiral vein formed by the union 

(4‘ tlu‘ p(.‘h'ic veins, is a single vessel tbrcniglKiiit its course, and 
J<)ins i.h(‘ I H*pa, tic portal vein..''. ■■ 

oi.hcr liraiich of the femoral, vvhicl^^^ I have eidled the 
ischlo-vieseaUriO' IrJp i.^- ah' ill together, 'new ves.sol, not so far 
dc.sc.rilxMl by any observer. It receives a small offshoot (d;.) from 
the hypogastric, and runs along the rectum, receiving minor 
braucluis from the rectum and ceecum. In front of the eaxnim 
the two i.s(*hio- mesenteries unite to form one of th<^ main roots 
of th(‘ bepa.tic portal vein, 
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Tiie h£f}€i4di: porkd vein (h.p.v.) forms two cjomplefe loops in f-lie 
mesentery of tlse sionil intcsirine (text-iig. 2) ; in tlr,‘ course oi: tlie 
seeoiul loop it i*oceives sp]en.ic, |);'in eremitic, and gast-i'ic* J.t 

rums forwards to tiie liiiiderendof tlie medinn sulcus of the liver, 
liiid after i*eeei\4,ng the anterior aljdoiniiu'd vein diviiles into two 
bra.iiclies, one entering eaefi lobe of the liver towai'ds its ilorsai 
side. 


Text~0gure 2. 



Cii,,. an torior alidoiiimal ■vnui;, r.,' caudal; ept^^astrir. ; , ft ' femoral ; 

viuris frrnTidiucfatdwK^^^^ //,„ l-iyfH'j^aKttnc ; /op.r.j hci'Kiiic porlal .vciu ■; 

, jH'lvic; ,s’r., mnatlc; r.,. /iBcltiomasantenc ; i, a,, 3,' 4, v‘’-ias foniuiig, 
ilm lu'pal.ic portal; jrasiric; ladoviaAV liypog^aalaac' aiitl' '■ 

; ' ' P '/iHC!l)ioiuosiaU.tnd{m^«ins..'. 

It would thus appea.r that all the blood from the limhsand 
alinioniary canal passes through the liver before. <‘ida?ring iilu* 
posterior vena, eawa„ A, large part of the blood from tlu; himhu- 
regioti piusses along the isd'horiueseuteric vein intotl'ie livm*, wlrile 
a sm;ill pirt enters the kidneys .by ■ way of the liypogastnh; veirm. 
Thus while tlie hepatic portal "system is increasing in eomjilexity 
the renal pottad is reduced, 'rhe short connettioii between the 
hypogastric and ischio-mesemteric veii^^ allow tln‘, Idood t{s 

How from the ischio-iaesenteric t<j the hypogastric or rm vm\S({ ; 
but tho possibility of a flow into the hypogastric; is perhaps 
dimiriished by reason of tho direction of ihe connecting vc3sse!} 
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taken iti coir) miction witli tlie forward stream into the hypogastric 
from the tail. 

The dorsal parleto-hepatic vein {d.p.v,, text-fig. 3). The right 
lobe of tl'ie liver has a small elongated appendage on the dorsal 
side towards its liiiider end, wd.iich encloses in its whole lengtli the 
posterior vena cava. Into this appendage opens, a vessel from, the 


Text- figure 3. 



(lorwil imrujtodu'patic vein ; epigastric; //J-i., gaBtro-liepatic ; 

//,, htTHtii.v vehi ; p.r., postmoi* veiia aiva; veiitm,] iiarietoliepatic 

veins. " , 

doi’sal hody-wall, the dorsal parietpdiep^^^^ vein, supported by a 
p()(h{‘t-s]iaped fold of jKintoneiiin which, as in Igitana arid 
Ilelodervui., attaches tlie appendage to the body-wall. 1’his vein 
is <lescril)ed by Hochstetter, and by ileddard, ■who finds it in other 
s]>ccios of Varan ns^ in the same position. fiTie dorsal parieto- 
he])atic is formed by the union of the dorso-lateral vein from the 
body-wall with a \'ertebral vein from the vertebral column ; the 
ilorso-lateral forms an anastomosis with tine parietal vein, as 
previously stated . 

: ''Another' , .Wessel '■;opens:Tntd,b The;/:.',:lv€W: 

extreme antei'ior tip — the gastroJiepath (^./n), coming directly 



492 


ox THB YBNOITS SVOTLM. OF VAKASUS, 


ffoiii tlie l:{oc],i,stottf..*r noted its positioii. in I", (irkem, 

find I:®ecidai*d in l\ ‘fithtlcm :ind .1. iuid 

tlie sn.mo stfil/i? of in V, 

Tin;* rentrfd piirieU)''hejmtw mhts (•/’.p, //,..) n.r<'i idirre in nninljor, 
4\vo iir the, so are hiterjiily situated,, .‘iinl ji.re lioiria'ctf'd wiiili t-hf;* 
(n,»ri’(:es|''H:yndi!:iy; epigfustric^ vein el<3.s(:^ to ii.s eid>raii(‘e into ida* 

Tile tiliird is a median. ve.s,sel from !ii.ndi‘r cmd of t'lie iiody, 
wbieii receives smaller b'rancln^s fro.m the sitlc^s :ind enters t,d!e 
liver at the median sulcus near its ant(-rior end. 

Bitprarenxil tTvo/.s (te.xt-.lig. 4, i. , 2, 3). ---4,,^ia:3 sr.q>ivii:‘(;!i;‘tl 

bodies are sitiuited in front of tlm kidneys, and each e,ncloscs tla* 


1’ext'lignre 4. 



Tlio Posterior \t‘rui (kivu fuid its rouiu'Hfti 

r,., cttiului 'Oriirf 7.!.,, Iiyaogjistrie Av, ,ros;t(‘rior vcnAaniva; 

A'.p,, s'uprareisjil tody.,; veivis foriniug tlrrs«].irnrf»iisi! porinl system. 

corresjamding hra,nch' of 'tlve posterior veuft 'eavin: .Each Itas ita' 
own h]<HrI«'.suppl V ; i/ho right snpiureiuil ptyrtalsysteiir 
tliree v<«ins: one formed hy ilio xinioimof tlirrao the 

lateral Imily "-wall ; tlm se<»ond, .fron't , hodyvwftl!'. ;nca,r tiie 
v<n'i.(*hral celumn ; a, ml the tiuVil, frotn t'he oniefitiirm 44ie loft 
suprarcmal portjd is fonm'sl hy two veins only, t he x ein winch on 
the right sid(». runs dose to tlie vertebnil column b(4ng ab.sent. 

44ie ehi(4’ poculia-rities of t.lie venous sys.tem <d' Varaiuin Imiujal- 
cua/s m*e iilms : — 

(1 ) 41m prevscne.e of jugular plexuses like those of hij'ds, formed 
hy the externa,] jugatkirs, 

(2) llio azygos vein Joins the right anterior vena. ca.va,, a, ml 

one of its l)ra,iu*hes forms an anastotnosis with the dorsal pa!*iei<)- 
hepa, tic,' veins* . ^.;y ■, ., y;. 

(3) PresoTice of atx ischio-inesenteric' vein, and consecpient 
comp] icat ion of the hepatic portal system. 

(4) The origin of tlie epigastric veins from the pelvic and not 

from...'the sciatic,' ■■ ^''t. 



ABNOllMAMTIES TN THE FROG. 


493 


2(i. Alniornialltiesin the (4onuvion Frog {Bana teniporaria) . 

By J', IL Lloyie iVLSc., F.Z.S., Zoological Depart- 
ment, TJirivorsitj (k>ll.ege, Cardiff. 

(Text-ilgure 1 .) 

f Ilecoived .ImniMry 13, 1021 : Read April 6, 1021/j 

speciineii.s doscril)ed in the following notes were dis- 
covered on dissecting a. nunil>er of frogs for class purposes at the 
beginning of tlie present session. 

Bpegimen a. . ■' 

The occasional persistence of the posterior cardinal vein was 
first noted bj ''Howes\{ 2 ) -in . -IBSS,- in an adult female .Rmia 
iemforarm '^Jii Blm specimen.' the'' postcaval ' vein was .normally 
dewloped and the persistent left posterior cardinal functioned 
: as 'all aj 53 ^gos vein. • The -cardinal was-'-eontinnous posteriorly with 
The renal vein.- According to Parker; ( 6)5 Howes afterwards 
came across another frog in which an almost similar arrangement 
occui'Ted. ■ 

In tiie following year Parker ( 6 ) deseril>ed a male frog witli 
a persistent left posteidor cardinal veiii^ in whicdi the hepatic 
veins opened direct into the sinus venosus. 

In 1905 Woodland (7) described a male 
wliich a, large posterior cardinal vein persisted which avas 
contimnnis |>osteriorly witli the eula:rge(l rigirt renal portal vein. 
The venous blood wa*s siipplietl to b(>th kidimys^^^b^^^^ left renal 

portal only. . . 

O’J donogbue (4 & 5 ) has descri bed eight eases of the persistence 
of poshei'ioc <'ai,dinai velius irvadiilt ;fr()gs. Jileven of his specimens 
were males (six Nafid and one LltiinodpnasteH peronii)^ 

aiul the otli(‘r was a, female Rmid it^wpomria. Olio majority of 
his spe<*i]nens in ad<lition oxlubited abnormalities of the renal 
poriai v<?ins* 

J)(>.scriplion of Speehoe-d A. 

Tins specimen exhibits a persistent right ])Osie)‘ior cardinal 
vein which runs from the anterior of the interrenal portion of 
the postcaval vein, and opens anteriorly Into the subclavian vein 
a])oni halfway along its length. The interrenal vein is normally 
developed aanl receives the renal and spermatic veins from the 
kidneys and s}>ermaries of right and left sides. There is abso- 

oxdnbit no abnormalities^. . 
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The liver in, this speeiinon. is also ])eeiili.ar. I,’!!!'. lr)ft iolx'* is 
lioriiinily «levelo|H:H! a.nd the lefli ho'patie vein opens hii’evlvly itrio) 
tile sinus venosns,' '!.’'he rig’ht lol)e, is n.n elongnfieih slight.lv 

diiFso ve,iitrally fintteiierl, ey! si'.rnotrnM"^ whieh is n.iii.cvrii vr*ly 

direeted {'U'ld toiMniuates near the p<.,kS(:vM.'ior edge ol’ t:J,ie .injiuliyoid 
.nniscle* This ]ol»e is ilivideil into two |)ort;.i«.>ns I*}’ a 1 - fin is verse 
eo!,ist'r,ic 1 :.io:n. .About hiiitwMy , nlong its len,glJ,i en the inesinl 
side o.f the dorsal surface, a in-^jiatic vein runs <>ut and o|}en.s ini.o 
tlie right precaval vein. The iHteri!;i.l and external jugular vei.ns 
enter the |,)re(*ava.l togetlier dorsal to the ahnornni.l lobe of‘ td,ie 
liveix 

.As ,fa,r as 1 can asee.rtain this is the only ease yet reia'irded of a 
hepatic vein opening 'into a |.irecavai. This irregiilaiii.y is 
obviously due to the abnonnal condition of the lisanv 


Text'ilgure I. 



tiketvlr <»;lv,s|>reiaune A .fVota Vi^atnd sudiuie, perHisUaif, , 'rij^ht pcoicrrier 

oirdinul viiu, and ntnoriual lin'r, ItV. trachia] vt-iu ; (tit gnll-ldiulslrr ; 

' I.R. iuteriTnvul vriii L.'IT.V.' Irt fc ■. lirpatir vtiii g L.,b. lid't ■ 1 o 1 ,h::' '^tif , liver ; 
P.CtV'.naglit postarita'O'nrdiiini vomn.li.lLV, right inpatir vein 
tdKMrl' liver ;■ SAb^svd,)claviau Vein. ■ ' 

According to llochstetter (1) the |K)sterior porl.ions of botli 
])ost<u-if)r cardinal veins fuse in Ainpidbia. to form tin; inierrenal 
(‘‘/V/nVrr ufmchnitU^’’ ) portion of tlie ])ostcavalj tJu* anieidor 
portion Li^hi>r((h,^xkmU^') of the latter b(*ing fornunl hy ir veiaius 
connection hetwoen the anterior end of the inteiTcna! vein atnl 
the tip of the livej*. It is suggested that in the speeiimai 
deseribiHl aliove iha fonnatiou <)f this venous eoniundion was 
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iiiterf erred wi'tli by the growth of tlie liver towards the anterior 
end of the aniinal. (Kerr (3) has pointed out “^tthat in 
Lepidosiren and Protopterus^ the tip of tiie liver is in contact,, 
and fused, with the tip of the right kidney,’’) This , necessitated 
the persistence of one of the posterior cardinal veins to carry on 
the functions of tiie postcaval in returning blood from the 
posterior end of the body. 

It is interesting to note that this specimen being a male 
supports O’Don oghiie’s (4) suggestion that the absence of the 
postcaval and persistende of a posterior cardinal vein appears to 
be correlated with the sex of the animal. 


Specimen B. Abnormal Genital Organs in a male 
Ban a temporaria. 

This specimen possessed a greatly hypeidrophied testis, which 
completely covered the left kidney, when viewed from the ventral 
surface. There wa,s absolutely no trace of a testis on the right 
side, but the fat-body on both sides was well developed, that on 
the right side being attached to the kidney. 

The right kidneywas about one-eighth of an inch shorter than 
the left, and was distorted in such a way as to give it a 
cylindrical appearance, and to cause the ureter to run on the 
dorsal surface instead of on the outer edge. Both kidneys were- 
so closely apposed that it was difficult to ascertain whether there 
was any acfual fusion. There was a well developed seminal 
vesicle attached to eacli ureter, and from the fact that both 
seminal vesicles were apparently filled with sperms it seems 
probable that there was some degree of fusion. 

Tl\e left renal portal vein wms normal but the right renal 
portal w,as much red need in size, 
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iNTaODUCTlOX. 

Til e literature of the Cel>ida3 and HapjTlidje contains several 
papers on tlie tongues of Oehus, A teles, and CailltJirix {■===^'ila;pale), 
but few on those of other genera. The olijeets of tliis paper, 
Avhich is based on fifty-five specimens, are to snpplenieiit existing 
accounts, and describe .severtil tongues for the first time. 

Tlie tongues of the Oebid.*e and Hapalidic reseJulile those of the 
Cercopitlu‘.ci(h.e in the characters of tlie apex and lateral liordcrs ; 
nnd they agree with tliem in tliat the foramen caHaim, lytta,, plicm 
liiiibriatje, ami apical gland of Nuhi'i cu" Blantlin aVo aliseut. 

I have giv(ui the inerisureTnents of fresh specimens only, for a 
list of ihe dimensions of |:>reserved ones is Worthless. 

L ]ia\n em])loyed Pocockbs nomenclature (12 ) for the Hapalidan 

■' tt bbifaBii]y./C.EB:ThA5*e/'^- 

Pitfmenlatioji.—Miuij iif the tongues of the Ceinda* ar<3 
pigmetited, and the colour is evenly distributed over the entire 
dorsum, or arra.nged in a definite pattern; on the infm-ior surface 
it covers ihe }>aris around the freiial lamella which, as a, jade, is 
eoloui'less. Tlie vallate and fungiform papilhe may be colourless 
or ]>igmonted. 

If sev<H‘al specimens of each pigmented species are examined it 
will be seen how the distribution of the pigment varies greatly, 
so the colour is of no value for purposes of classificatiom 

■" The expluiiatiou of the lettering of the Text.figurbs is given in the tt.rxt. 
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Sei^’eral forms of pigmentation are shown diagr.'imnmti<‘M,!ly iii' 
text-fig. 37, but tlie descriptions are given M'ith eacls species. 

Text-figure 37. 




Patterns of pigmentation of tlio tongue: A. dorsum ; B. inferior surface. 

. : Genus Cebus."" 

The Brown Q avv cbit;^ {C, 

Tive largest of three specimens exhibited tlie follo\ying Qiieasure-' 
:~“"tota1 lengtli 5-45 cnu ; length of tlie onil part 3*9 cm. ; 
lengtlr, of , the . pliaryngeab part TSf)-- cin„; , width between'' tlie 
lingual atd:a,cl.mients of the palato folds 2*1 cm. 

The Oirctimwcdlcde 7^a/n&,"-~-Bpeeimen ,No, 1 (text-lig, 38 „A, E,. 
k F), — Three papillav form. -an isosceles triangle ' with, the ajavx 
l^ebiiid., '''Each 'lieS'in thexjentre- .of a'low, ilat, .circidm* .elm^afion 
M'l'iieli'.is ero\v<led'witb,sinall ;Cylindrieal conical |,)a|)i]la'. Only a. 
small [lai't of each ])a.pilia.prolecl^vbeyoIl^ the vallinm Hu? brisai 
papilla is level M’ith theblaniina* of the posterior half of its corn*- 

spoucling lateral organ.". Specimen !N'o. 2 (text.-.iig, 3i> ,A). „h'i\’o 

\'al]ate pit.pilhe form a, V. The anterior |)api!he aja* cirendar and 
largia the posteiior jiapilla is large and oval, and the mesial 
papilhe are small and eircular. All are rcHasssiMf v I hair 
well-marked fossan 

The Fu.ni/rforvi- Pffpdlm (text-fig. 38 A, If k ll').—- 31u‘ papilla-^ 
which liave a peavly appearance, form a dorsal hounding zom^ on 
which they Iuiati the usual aa‘rangem<mt in rows ami clust<a's, 
but the transverse rows extend far forwards at tlie ex|)ensr‘ of 
the apical cluster. On the inferior sinfai-e tiuu-o tire two rou's— 
an inner one of closely- set large papilhe, and an outer jrow <d‘ snuil I 
discrete ones (text-fig, 38 B, A). 

Tlicy are hemispherical, flat, or provided wit.h a central el<»va- 
tion, ami none are overlapped by conical pnpillan 
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The (Jonieal Papillm (text-Hg. 38 A, B, & B). — Altliongli they 
liave tlie usual distribution .according to size, and tbeir points 
run ill the usual directions, they are irreg’ular in ari’angeineiit on 
the oral part of tlie dorsuni. They a.re disposed in oblique cliains 
on the base of the tongue. This lack of deiinite Jirraiigenient in 
clusters and rows on the oral piirt of the dorsum is very common 
on the tongues of the Cebidie, and rare in the Cercopithecidffi. 
On tlie lateral borclers and inferior surface they are eery closely 
aggregated, but have no definite arrangement. 

TlieA' are filiform or cylindrical, and have one or more points. 

Lym/phoh.l Tismie. and Glands (text-fig. 38 A, a ). — The base of 
the tongue is covered ivith nodules, or is delimited by a crescentic 
zone of elevations. A few orifices of ducts and pits are present. 


Text- figure 38. 



The toiigne of Cehusfatmlhts. 


The LaUral Orcfcms (text-figs. 38 D and 30 B & 0). — The 
appearances i’'ary greatly in different examples. They may form 
concave liodies on the sides and dorsum (text- fig* 38 D), convex 
bodies on the sides and dorsum (text-fig. 39 B), or long rows of 
lamiinc and sulci on the inferior surface (text-fig. 30 0); the 
concavities or convexities face the la^ral valfahe papilke (l.v.p.). 
lami'h'®,: g're- IS 
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seconda.i‘y sulci. In. two specimens the following i 

Ticas 

etc., wei*e obser'vcrl : 

I^englh^ Imtmhiai 

Sid 

Ppecwien .No. 1. 

.Bight oi'ga.n ... 

... . M cm. 0 

10 

Left organ. 

*9 cm. 10 

11 

Specimen No. 2. 

.Rigiit organ ... 

Mem. 9 


Left organ ...... 

*8 cm. 12 

13 


The Frencd Zamella (text-iigs. 38 B, 39 ])).-~-3:iie 

aiigiilai* Ininella, lias a bifid apex, and tlio etlge.s, wliicli extend 
postero-laterally as far as tlie middle of tbe lateral orgiiiis, may l)t*' 
plain or have long sharp processes. The free* part, wliicdi is 
triangular on section (text-fig. 38 I), has a ridge on its upper 
surfa.ee. 

The Jhiutml Papillarfj Border (text-fig. 38 B, is r:ia;rrow,,and 
the arrangement of its conical, ami fungiform pa|)ilhedias already 
been described. ' ' . 

Text-figure 39. 





■ a. '- '■ 

The tongue of Cehu^fatuellm* 


The Ventral. Mesial ' (f^^f~%*' .38 B,r .and '0) is narrow 

and' deep'''' anterior"'to’ the 'frenal la.me]la 'i text-fig,' 38 A, el 
Posteriorly it is wide: andttri,a.iigi,ilar''(te 38 C) ami lodges 
the ihlgron iho u|)per siudaxa-? of 

T\\i} Jh' a ‘a Of Ls slunt. ■,a,.nd thick. ' ■ It. passes' ahnig witli the 
lanudla int<» the wide part of tlio ventral me<liati siil<ms. 

' ,'ThE.' W'HITE-FKO'NTEib'OArmnilN 

The following measnrewenis .refer to the lairpa* of* f.wo 
s|>ecimens : — total length 3*6 cm. ; lengll,» of tiio oral fun t 3* I cm, : 
length of the ]»haryngeal part 'O cm,; vvidth Ivetwcrn lh<‘ liiigual 
ntfaclummls of the palato-glossal folds i'<) iom 

The Oire-nmvaUale Papillre. {toxt-iig. 4B A).---1'hr(‘(‘ jiapilla* 
foi’ui a triangle, but none are situated on elevations as in 
(\ fol/adlns. The ])asal papilhc are circular, glist<*ning. a) id 
slightly retracted, but the apical papilla is dee}>ly rccc‘ssed 
Tbe fossm aw^ all well-marked and tlie valiums arc^ nodulated. 
Tbe right basal papilla (/>) is compound, but till the othci-s aiaj 
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simple (c). Tlie vallate area is crowded witli conical papilla^j and 
a fiing’iforni pa,|3illa bisects the base. 

Ti'ie Fungiform PapiUce have a similar a.rrangenieiit to those of 
C, faf/ueUns, and exlii]:)it the sa.ine characters. 

77ie Goii-ical PcqnllcB have no definite ai’rangement in clusters 
and rows, but tiiey increase in size in the iisnal manner. None 
overla.p the vallate and fungiform papilla?. 

Lyryiphoid Tissus and Gkmds, — The base of the tongue is^ 
covered with nodules, but no duct orifices are visible through the 
lens. They are intermingled with conical papilhe. 

llte Lateral Organs lie on the doi’sum and lateiul borders of 
the tongue, and are curved with the convexities forwards. Their 
surfaces are smooth, and some are traversed by secondary sulci. 
Tiie inner ends of tlie lamime are pointed. Both organs have 
nine lamime and ten sulci. 

The Inferior Surface. — The vmitral papillarti horder is narrow 
round the apex, and widens on the edges of the iiifeiior surface. 


Text-figure 40. 



6 . 


The vallate pii'pilte of 

Its fuiigifo:rm papilla; are arranged iii' two rows:as, in CKfaimlhis.:. 
The ventral mesial sulcus is short, narrow, and deep. It opens 
posteriorly iiitou- triangidar fossa, winch also receives the freiiuih. 
T'he frenal lamella' is triangidar, with a bifid and serrated 
edges whicdi, extend ■ postero-lateuTdlydas, far as the middle /of the'' 
.lateral organs. ■ 

IhrF Weepeh Capuchin (C. capnjdnns). 

SeviH'ai auibors have descril)ed the tongue of C. capimnus^ and 
the fol lowing arrangements of tlie yalhite pfip,ilhe h:ive been 


re cor dot I : ■ 

(}) Three papilla; in a triangle Mayei-(4). 

^ /,(,2)'';'BouiV'|}apiIhh.ns\;'adiouble-paire''t... 
y (d,)""Tl5ree papillie^in-a ■triangle ■.'■■' ‘O'f.; . .A;:,;;.,',', 


' ■;,,, Tiiree papillsB ' in^a' triangle^X^h'' cases)'';;/ , ,, ; MmicIilfS'h '.vTl 

:: -''THE';;'Waif B-rHaoArEby€APUCH#,';|'0 

''ap;pearafices,:;and:''recpr|el''‘'Sire^':'f^ 
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„ The Ho'rnei) C-APtioniN ( C . apeMa ). 

i\ J. C. Mayer (4) pointed out tliat tlie tongue .luis foui’ vail;ite 
pa.pilhe, find nine sulci in the lateral, organs. 

Podwisotsky (7) descrilied six pa,pi.l,lte arra.nged in tlie form 
■of a V. He also described the lingual glands w'hicli a.re \v‘t‘i!“ 
'developed. 

Boulart and Pilliet (10), Cuvier (2), and Milneli (6) idiat 
tlie triangular pattern is the usual arrangement of tliC vallate 
papillse in the genus Cehm, It is present in the majorilv’ of .my 
specimens, but the V-arraiigement and double-pair type apjieai’ 
in the remainder. 


Genus Ateles. 

T.H.E Grizzled ' Bpidee Mon.key (.4. yrisescens ). 

r—total lexigth 3*6 era.; lengtli of tlie oral jiart 
2*5 cm.; length of the pharyngeal part PI cm. ; width between 
the lingual attachments of the palato-glossal folds P7 cm., 

IHgmentatimh — The apex' and a. small, area of tlie do.rsu!n 
behind it are iinpigraented. Behind tlie latter the dorsmn is 
yellowish''brow,ii,, 'vvitii a white cross in tlie centre. '.!di(,^ long 
linib of the cross is continuoiis with the colourless area lieliirnl 
the apex, and each of the short lira bs lodges a vallato papilbi 
(text-fig, 37). The frenal lamella is colourless, but tlie rest of tlm 
inferior surface is yellowish-brown. 

The 'Cirmmvallate PapiUce (text-hg., ■ 41 A),— -Three , large 
vallate papilhe form an equilateral triangle with tlie apex, liehind . 
The left basal papilla is coinpound, and 'consists of 'two,,,eleinents ; 
.the .right,, basal papiliais- ovaland'' excavated;; and"th,e .posterior 
..papilla' is circular.' ' The; fossa> are 'w-elhinarked, and' the valiums 
form clear zones. 

A fungifonn papilla occupies the centTe of the vidlate 
The Funfjrf<rrtii Papillm (text-fig, 41 A) form a dorsal I.Hjiiiiiiing 
. zone on wliich they have, the 'usual ■arra.nge.m'enti. TlM„»se lying 
beneath tlie apex are ', large” and ■dose.ly ' aggr(:‘gn.iie(l, ln,it IIh;* 
transverse I'ows extend far iV>rwa.riIs on tlie dorsmn. 

The (Joniml Papillm (text-fig. 41 - A)' have the usual u-rra'iigi*- 
ment in clusters and rows; they increase in siz<‘ in tin* usual 
manner, and their points run iii the usual dir<‘ctioiis. On the 
pliaryngeal part of the dorsum they are small and i)*i“(‘gu!a r. 
On the lateral borders and inferior surface they liavo the usual 
ari*{Uigements. All the papilhc a.re small or of raeihnm size. 

The Lateral Organs (textdig. 41 C) extend from the dorsum to 
tho lower parts of the edges of the tongue, Eacli <*onsists of 
elongated fusiform lainime ruimi.ng forwards and upwards, ami 
the separating sulci are narrow. Each organ is surrounded by a, 
diamoml-shaped nnpigmanted area. The’ right oigan is *8 cm. 
long, and has *5 lamina and 6 sulci, 'Th© left o.rgan is *7 cm 
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long, and lias 4 laminfe and 5 sulci. The dotted line in text- 
fig. 41 €J rei'sreseiits the margin of the iinpigineBted area round 
the lateral, organs. 

Lj/mphoid Tissue and Glands. — Tlie base of the' tongue is 
delimited by a zone of laxge nodules witli a conca;ve iiriterior 
border. No duct orifices are visible even inuler a lens. 

The Frenal Lamella (text-fig. 41 E, «).— -Tlie la.rge, flat, 
triangiiliir lamella covers a large area, of the inferior surface of 
tlie tongue, and is devoid of a ridge on its upper surface. The 
apex is divided into small sharp processes, and the plain edges 
extend back to the middle of the lateral organs. 

The Medkvii VenPral Sitlms (text-fig. 41 B, h) lodges a well- 
marked crest. It opens posteriorly into a flat, shalfow, unpig- 
loented trianguiai' area. 

Text-figure 41 . 



/i. 


, Idle tongue of toHsils 

Tl 1 , 0 yWnnrj// is very short. 

I,1ie rentral jxtpUlary hortler is iiarroAV, and its j.)apilh'c have 
a I I'oj i,d y lieen d esc ri ].)ed . 

,,, TlHE::,BtAGK*"PAdEn';BPII?EIl ::M,bKKEX. '(A. MeT). 

Tuekerman (9) described the, tongue, and the following 
descrijition is supplementary to his account. The measurements 
of the larger of my two specimens are: — total length 4*9 cm.; 
length of the oral part 4*3 cm. ; length of pharyngeal part *6 cm, ; 
wiflth betA\a‘en the lingual atfeichments of the padato -glossal folds 

^ TAb . [G iremmiSTIei: 

papilh.c form a- double-pair, and two small papillaj lie on the 
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lateral sides of t!:ie resulting rliomboid, I'diekenviaii stai'.es tJsat. 
tliere fire tliree papilla; within the vallate jirea, hut believes tlifit 
they are inteiaiiedifite between the fungifoiTii a.nd valtite groups. 
All tlie papilla; are circular, the fossa; are well-u'Kirk'ed, find the 
Yalhmis a[)pear as clear zones, 'rhey vary in |:>i'*()n:iii:ieu(*e, but. 
tlie posterior |;>apilhe (C, h) |)roject to ft grefiter exteivt than tilio 
others. All are soiootli and glistening. 

Ordy conicfil pa.pii]fe fire seen witliin tlie Vfillfite arefu 
Tlie papdlfe of tlie anterior pair are level with the inosti finterior 
laniiruB and sulci of the laterai organs, ddiey may l>o (a\;c:iVfite< i 
(text-fig. 42 C, a). 


Text-figure 42. 



'rho tongue of Jiehs aUrr 


, The^: 'Fungiform- Papillce ,(te:xt-.fig. 42 A & 'Bj, W'liicdrfxrir Ifirgin’ 
than in J, grifo^^Hcmis^ form .a njirrow dorsjil hounding zone on 
which tiie}^ iiave tlie usual arrangement. 'Huy fire nunnn'ons. 
but small. On the inferior surface they fire Ifugi* ; rouml tin? 
under surface of tlie apex they are closely nggreg{da;d, Imt farther 
back tliey are dis<;rete (text-fig. 42 B). 

‘l.'uekeruifin showed how the fungiform papilhe on th (3 under 
surface- of the apex arc richly supplied with tast.e-buds. 

The Conkul Papillm (te.xt~fig. 42 A j are all very small, those 
at the posterior part of the tongue, whicli are the 'largest, being 
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jiLst visible to the luiked ei 3 'e. The}' Love tke iisoal arrfuigeiiierit^ 
and tlieii* distriJiiitioii according to size takes tlie usual form. 
Tlieir cliai‘a,ctei‘s are shown in text-fig, 42 IX 

They resemble the papilke of A. grisescens in that those Avithin 
and beiiind the va-llate area are not i*egnla,rly aiTanged in oblique 
cimiiis. 

Lymplboid Tissue and Glands . — Tlie base of tlie tongue is 
«ieliiiiited by a zone of pa‘oniinent elevations, but no orifices of 
glands are Ausible. These nodules liavm not l)een inentioned by 
Tuckerman, who merel}' states tlmt the base of the tongue is 
wrinlvlecl. He describes the in neons glands, AAdiicli are arranged 
in a small centra.1 and two lateral groups. 

The Lateral Organs (text-hg. 42 Ej. — Tlie prominent lateral 
organs form crescentic bodies on the sides of the tongue, the 
concavities facing the lateral vallate papilke, which are level witli 
the antei’ior lamimn and sulci. The lamina? and sulci ai'e 
numerous, and are irregukir in position for they^ Lave lieeii ac- 
commodated within a small spa.ee. The right organ is -9 cm. longy 
• and has 9 lamime and 10 sulci. The left organ is 1 cm. long, 
and has 10 lamina? ami 11 sulci. Many of the lamina? have 
secondary Asulci, and some of the primary sulci are very' wide. 

Tuckerman described the histology of the lateral organs. 

The FrenaL Lamella, (text-lig. 42 B). — The trkngiilar lainella 
forms a stout, thick plate with a notched apex and nodular sidef$. 
Tuckerman <lescril)ed a, lainella, witli a fimbriated edge, which, 
possessed sense), ly (tactile?) end organs on its non-medullated 
nerves, whieli form a network. Gegenbaur (11) criticises Tucker- 
inank oliservations and thinks tliat tlie end oigaus are tactile in 
function. 

The long, narrow, deep reniral mesial siilctis opens posteriorly 
into a- small deep, triangnlar fossa. It lodges at small, median, 
triangular crest de, rived from the-vshort frenurn. 


, , The, Bla,ok-haxi>,ei)' Bpib.br .M!ox key ( A ^^ meleinocMr )- , , 

Flower (3) dcscrilies, tlie tongue as . follows — “ The tongue is 
rjd ht*r ianect-shaped and pointed at the apex. The lateral gi’oup 
of linear iVillicles at the ba-se of tlie pakito-glossal is very 
distinct^ and Ia,rge. The papilkn generally a.]'e soft and small. 
Of oircuiin'allatc tliere are only two, situated side b\' side, 

closf‘ to the middle line opjiosite the attaclnneut. of tlie- palate-' 
glo.ssal folds. 11m fi’enum is attached very near (biirec-tenths of 
a,n imdu to tin* apex of tlm tongue, has a stong median 

groove Ixdow. 1.1m sublingual papilla is ratlier small, sofr., thick 
and pointed, with a slightly bifid apex.’^ 

!ilayer (4) described three vallate piapilke forming a triangle. 

1\1 iinch (5) described the vallate papilke of two specimens of 

, ^ reftrosMso y Inf 6^® erC; ■ 
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til e central |;>a]Til la 'was absent. The ceiiteil ]>api!la was pr'cserit 
ill I'lis second exan'iple. 

Genus LAaoTiittix. 

The Bmo'ky 'Woolly Monkey {L, 

I exaniined tliree specimens, and the following measHreiVj:i'i'ds 
refer to tlie largest total length 4*6 cm.; length, of tlie oral 


Text-figiire 43. 



part 3*8 cm.; ‘length of the pharyngeal part *8 can.; width 
between the lingual attachments of the palato-glossal folds Id) cm. 

Pignmdation (text-lig. 37). — ^The three specinams are fduish- 
black in colour, and the coimirleSsS fungiform and conical ])a]hl]i\a 
renal lamella, ;uid meskd part of the inferior surface stand out 
prominently from the pigmental parts. The shai)e is vai’iuble in 
resli specimens, being conical or oval. 
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The Oircumvallate Pctpillce (fcext-figs. 43 & 44 A & B ). — Specimen 
1n"o. 1 (text-fig. 43 A), — Five papillje form a V witli long arms. 
The, two anterior papillse are of meditim size, the mesial papilhe 
are small, and the posterior papilla is hirge. All are prominent, 
siiiooth and colourless, the foss^ are well-marked, and the vallimis 
appear as clear zones. The apex of the V is far from the 
epiglottis, and the anterior papillse are close to the edges of the 
tongue. 

Text-figure 44. 



/i. 


C. 


KkfX t^lC^rVA AAn 



The tongue of Ijagothriw infmnatus. 


W'itliin the vallate area there are manj conical ])apillaj, and 
tlie. ])ostenor rows of fungiform pa, pillar enter the moutli (>f tlie V. 

Specunen, Xo. 2 (text-Bg. 44 A). — Tln*ee papilhe form an 
isosceles triangle whose equal sides ai-e long (2 cm.), and the 
posterior pa])illa is a considerable distance from the epiglottis, 
Tim a.nterior pa.pil]a^ are small and circular, the fossae are well- 
marked, and tlie valiums are divided into lobes by fissures fxmi 
the fossa\ The posterior papilla is oval and, surrounded hj a 
])romi3ieijt furrowed vallum. 
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AS^pdcwmi No. 3 (text-%*. 44 B). — Four vallate I'japilln^ Jii'c* 
prrra, 11 ged in the form of a Y, and a-ll liave 'welhmai'ked fossie a.iid 
clear vallunus. I do not consider that the Y“lorni in this cjiso 
corresfjomiLs to that of the Bimiidjc. but I believe tliati the |)a|iil,!a3 
of the ' mesial limb .are ■n.vembers of a. floiiblo-pair [uit i,rito lima 
with the lo.ug a,xis of tiie tongue. 

The Funglforvi FapUke (text-figs. 43 A, and -1:4 (4). 1„4u^ 

|)apilhe, wliicli are of small and medium sizes, form a. dorsal 
bounding zone, but the transverse rows extern! ;is far a.s the apex, 
tlierebj eliminating an apical cluster. The rows contain many 
papilhn. 

On the lateral borders and inferior surface tlm |iMpilhc are 
small, discrete, and arranged in single chains. 

All are glisteming and liemispherical, and are closely sur-” 
rounded by sliaggy conical papilhc. 

The Conical TapUUe (text-figs. 43 A. and 441)) a.re closely- 
aggregated and increase in size in the usual maiinei', but liave no 
'definite arrangement ontlie oral part of the dorsurm ' They sire 
arranged in chains on the ph.ai*yngesil part of tim dorsum, a-,nd on 
the inferior surface. ' .All 'Srre ' filiform, and. stsiinh ii|> round /the' 
fungifornn}:.uipilhemvhen the tongue 1 

Ghmah ami Lymphoid Tiasne ,- — The base of the tongue .is oecu|)leil 
'by a 'large, number' of nodules, hut no orifices of; ducts ami'pits 
a, re visible . /■ The', nodules, however, are.'not'j'iggregated.together 
on a crescentic zone in fuont of tlui epviglottis. 
y The. 'snbmaxillaiy and- sublingual glands are enormous, .(text- 
fig. 43 B), and play the greatest |mrt in tlie lubrication and 
soiteniiig of the food in the buccal 

' \Ths Laieml (}r{/cmB.-~-Hpemriim -No., 1, .(text-'flg., 44 E\- 

, laminiC' a.nd sulci -voi.ry -greatly in size, and- form irregi'da^r ".rows 
' on, .'tlie late'rai borde.rs.'. Tlie, s|'.>aci.rig . betweei'.i th-.ei.n.' is .also -veiw 
variable, for tlie. lami.nm are closely-jxicked posteriorly, a'ud dis(*i'*et,e,' 
:.a.utenorly. .'Many of. the'laminm a're:.ovaI and traversal! ,by wide 
seca)iida'.ry. svikn, . 

Tlie right organ is 1, cm. long, a-nd has 13 laaiiinjo atul 14 sulci. 
The left orgiui is '9 cm. long, {iml Jias 12 laniinm aud 13 sulci, 

(Specimen No, 2 (textdig. 44 If).- — Botli orgai is consist of long, 
poiuteil laminm running npvva-rd.s auul buuvards towarfls tlie 
labral vallate papill;e (u.v.r), wldcli aavi hnad with flic. :iu{:(‘rinr 
lamimc. The right organ is Tf cm. loiigpuui has T1 lamimc and 

12 sulci. Tlie left organ is 1*1 cm. long, a, ml has T2 laiiiime and 

13 sulci. ' ■ . - 

Specimen No. 3 (textdig. 44 G). — The iamiuje and sulci all 

run from beliind forwards abd upwards, and their whiin colour 
makes them stand oat prominently against 1he blui.sh4>la<4v 
backgnumd of the tongue. The anterior land me a.ia* level wiili 
the nntero-lateral vallate papillm, and the jmstoilor lamim-c mx* 
level with tlie antoro-mesial vallate papilla.. The riglit organ is 
1 cm. long, and has 12 latnime and _ IB sulci The left orga,n is 
14. cm. long, and has 11 laininai and 12 sulci. 
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The. Frpjud Zmndla (text-fig. 43 B a, C & D a).— Tlie tri- 
angiiiar 'laiiielia may have an entire oi*' bifid apex. In the latter 
tlie lia.l:ves may ];>e long and narrow, or wide and short. The 
edges are plain or liave processes. 

' I7ie Ventral PapiUary Border (text-fig, 43 B 5, CZl&B/)) 
is wider than in 6''(952£.6* and Ateles. . Its conical papilhnare in liori- 
zoiitai rows, but the fungiform papilhe foiin a, single chain. 

The Ventral Mesial Sidcus (text-fig. 43 Be, Or, I)c) may be 
narrow and deep, or wide and shallow. It has no mesial crest. 

Humboldt’s Woollt Monkey {L, himhoklti). 

The tongue has three vallate papillae forming an isosceles 
triangle ; of these the apical one is large. The fungiform 
papilhe are large and conspicuous, and have the usual arrange- 
ment in clusters and rows. The triangular frenal lamella has a 
bifid apex. 


Germs Saimiris (== Oh 
The Squiehel Monivey semrea), 

2Iemitremenis length 2T cm. ; length of the oral part 

I‘9 cm. ; length of the pharyngeal part *4 cm. ; width between 
the lingual attach III ents of the palato-glossal fold IT cm. 

The GlrcimivaUate Pa^nlke, — Thi*ee pa|)ili£e form an isosceles 
triangle vdtli tlie apex behind. The right basal papilla is 
strongly retracted within its fossa, but the others are prominent, 
granular, and surrounded l>y nodulated vallunis, 

77ie. Conical and Fwn.giform Papillm have tlie nsiial aiTange- 
mfrnt, and tlie hitter form a dorsal bounding zone. 

Glands and/ Lj/r^^^^^^ are present as usual on the base 

of the tongue, but no duct orifices are visible. :' ' 

' Both later (d organs are 5 cm:.To'ng,'and.,liavetlve'prin}ary;>sulci 
separating' four lamime; 'the' latter Tare 'traversed l:>y /secondary 
sulci. Eacli orgaai appears as.- a straight line pf laminfe, and sulci'. : 
. frmM danieZla^ a:s-.sliown--by"Pocoelv, i.S:,long, Ba,,rrovv,,:a:nd; 
has a slightly divided apex. Theyr^?mcm is long. 

Genus Oallicebus. 

T n E hi OLOCH ' Teetee ( C . onohch ) , 

TIn ee s[>ecimens were examined, and tlie 'weasureynenis were 
\'ery similar in all. The following figures refer to my largest 
example: — total lengtli 2*55 cm.; lengtli of tlie oral part 
2Tr) cm,; length of the pharyngeal part *4 cm.; width between 
t;he lingual attacliments of the palato-glossal folds 1*2 cm. 

The tongue is hluish-hlack in colour on the entire oral part 
and on most of tlie pharyngeal part of the dorsum. The inferior 
,,:Surfahe';';:ia;h-'^'-'a:::h|tphlThpcfe::'hra^ 

mesial part of the inferior surface, and cuneiform areas on the 
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base of the tovigiie are unpig aieiited, aud the vallate a.iid fungi" 
form papilhe may or may not be colourless ; iri tlie former ca.se 
tlie appearance of the dorsum resembles that of Lagothnx 
infimiata (text-fig. ;37). 

"The (jircmiimdlate FajriUm (text-fig. 45 ,A,.). — 'Ifi.iree pfipilla:} 
form an isosceles triangle with long' sides,' and Jio, a.ci:ito 
vertical fingle. The i)osterior 'papilla is granular and pi'ojects 
considerably beyond the coa.rsely-nodula,ted vn-llum. ■ The rigid;, 
basal pa.pilla is granular, and the vallum is overlapped by conical 
papilke. The left basal papilla is round, graiiiilar, aiid pigmented. 

The Fungiform FapiUre (Text-fig. 45 A & 0) form a nari’ovv 
dorsal bounding zone on which they have the usual arrangement, 


Text-figure 45. 



£ 


TIr'iTnnglu^■of 

but tln^ tvanswrse rows (nxtend far forwards. 'rhoso on the 
inferior surface are minute and form it singK* r<nv. Sonic ari^ 
ovin*]ap]>ed by (‘onicai papillan 

The Uonkal }\tpllhtt (text-fig, 45 A h D) ;u*c all shaggv, and 
stand up around the fungiform papilke when the tongue* Ls dried. 
The rows are mostly triuisverse, but the distriluition a(‘co]*ding to 
size is not according to the typicjtl plan. All the papillsn iuv of 
the Hlifoi'm types. 

Lifiiiphoid Jodules and ba.se of the tongue jis 

occupied by nodule.s, but no oritiees of ducts of glaanls arc visible. 

ITm Lateral Organs (text-Sg. 45 E),---The wide priimiry sulci 
appear as incisions on the lateral borders, for the intcr’ccning 
a i:*e ::,;-Th,ey lorih : 

iKreiifberS'' 
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Tlie entire orgfin is siiiTonruied by -‘n'l ovnl eolonrless rirea of 
the tongue, so they offer n marked contrjist to the Ihuisii-ljlack 
latei'al, borders. 

TLie right organ is '6 cm. long, and Irxsbl laruiiia* find 11 sulci. 
Tl'\e left orgfin is *5 cnn long, oikI lias 9 lavninm ;ind 10 sulci. 

Tiie Veni/ral I\(pilkir Zone is liliiish-blaek a.nd iif.ii*ro\v. It 
lias many sma:'!! irregnlarly-pla.ced conical, papillre, and a few 
fungiform papilhe in a single row posteriorly. 

The Yeidral Mesuil Sulcus is narrow a.nd deep, and, the frencd 
lamella is triaiignlar* and entire witli lobiilateil edges. 

The Biiow:n' Teetee (C. brunnea). 

In liithei'to unpublished paper Garrod states : Tliere are 
three circiimvallate papilhe in the form of a triangle, ffie fungi- 
form papilke ai*e most ninnerons at tlie tip of tlie tongue, and 
tliere are a few in front of the circnmvallate ])a|>illie and Mf^yer’s 
Organ. Tiiei*e is a good bilid sulilingvuid'' ( = frenal laiiielia). 

Owen (6) described a vallate triangle in C, personatau 

Genus Aoxus (=NYCHu:pi:TnEci>s). 

The Felixe DouROUoeULi (J. /elinus), 

Tlie two s|ieciiuens wliieli I examined were |>reserved, so no 
ineasiirements were made. One of them has a single vallate 
papilla. 

The apex and lateral borders liave the usual cliarjicters, and a 
welbinarked mesial dorsal sulcus runs along the base of the 
tongue. 

The Circumiuallaie Fapilkc (text-fig. 40 A k C ). — Two pro- 
minent vallate papilhe lie near the lateral bordei's. Each is 
granular, and has a promiiieiit niidnlar valliim. The fossa? are 
welbnuirkeiL Botli a.re round on ]:)lan'a,nd on eoiueal elevation. 

The 'F-imgiforrn~ ', (text-fig. 4,6" A afe' 1).) form ,a dorsal 

lioiuiding zone on whicli they lia-ve the usual a rraiigenient. Some 
lire iiush \vitli geneial surface of the 'tongue' (y), lait. others 
stand'iip proinineiitly, (a- & b). .. Tliey foiuir a. ' single now orr,t}ie 
ve,ntral surface of tlie tongue, ■■'and, seme a.re'oxa^]4apped Ixy'conical 
papilhe {d), , ' w " . 

The (Jo 7 iuxd \lkipiUf:e (text-fig.. 40 A, & E), iiave tlie ' usual dis- 
tiibiition according '' to size^ and '-the ' usual direction., of their 
points. They lio not have the usual arrangenient, liowever : on 
the oral paidmif tdie they are irregular, Imt on tlie base 

they foriii oblique clia ins. They are cylindrical or iiliform, and 
inay",ha,ve 'central rlepressions, ' 

. Federal y Organs (text-fig. 46 F). — The lamime and deep 
iia,ri*ow pi-iniary sulci lie on the edges and the inferior surface 
of the tongue. They run forwards. and upwanls, and the lamime 
are traverstal ]>y sc‘con<lnry sulci. The right organ is *9 cm, long, 

Ffioc,' Ztoou 'Hoc. — '1921 
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aiK'l lias r> laminai and 0 sidci. 1'lie left oi’gan i,s *8 chl long, and 
has 4 laini'iia’i and 5 sn’lei. 

T/ie hiferlor Siirjacc (textdig. 4() 5i). 'riir*- naJM’ow ventral 

papillary ann-e lia..s ir:i*egidtii*ly di.sj'x.tsed coniea.l |)a|nlia' and a. single 
row of d,iser<‘te prominent fiingifonn pa.]>i1I;e; the hitti'i* are luost 
nninarons and closest together round idle ap<;‘X. 


d.'ext-iignre 40. 




A 


a. 




Plan. 




^€cxx£} 

Pk'v^tjoo, 


C. 


Zf'l'-f’/ of L 

r!i.'of^ce of ■ f- * 

. o 


-gr-ir*' 




A ilD ^ : 

/r; * . ■ ■ 

The lcHl!Ji1^cu>^A■le0^s' ykOw 

Tlu^i/lvaia/ is triangular. It has a, hilid apex ainl |ilain 

sides. The reniral menial is slialhiw and deeqg a.nd I, he 

/rexrww'ris of nio<]e!a.te leiigth. 

(denns I^itukcia. , ' , ' ■ 

THE 'BhAGK BaKI ( 7h SXiOtef/s). , 

. Tlie specdrnen which Toexaariined.w’as preserviaJj'so no ineasnre- 
meiits were made. 

Tine tongue, has ahiKist pirrullel sides, and the and latercd' 
dmrdern have the '.usual , (dairacters. The, t.liickness .rapidljr 
diminishes from, f renal Lunella to apex. 

Tfm, (te,xtdj A (,.l).---T]ie valla,t(,i 

papillae form an isosceles triangle with the a.[mx heluhnh All are 
slightly retracted, with granular surfuuxs, the fossm a.ro wcll- 
■Rtarked, and the valiums are nodulated, 
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The lAmgiforni Papilhe (text-fig. 47 A k 1>) forra n. dorsal 
bouiidiiig’ zone on wiiich tliey have tlie iisnal arraiigenieiit, find 
tlie apit%‘’il cluster is very well-marked. They form a single I'ow 
on the inferior surfiice. Tliey a..i‘e all prf)m,inentj smootli, and 
iiemispherical, and none are overlapped by conical papillan 

The Corneal PapiUce (text-fig. 47 A k ],)) have the usual 
arrangement in clusters and rows of varying degrees of obliquity. 
The vertical direction of tlie rows on the le.teral borders can only 
be made out l)y very careful examination, lio\vever. All belong 
to the filiform series. 


Text-figure 47. 



The longue of Piiheeia satanas. 


The Lateral Organs ( text- fig. :■ 47 E) form 'tria/ngular or .concave 
bodies on tlie .sides and' inferior .surface,, and the hi tcu-al vallate 
])apilhe are level with the apex. Several of the pointed la, mime 
have ' secondary sulci. ; The right organ 'is *0 .cm. long. and. has 
5'.laminie and 6 sulci, ' The ■■ left organ is *8 cun,' long, and. lias 
4t]aniin<nand 5 sidci,..-; 

., ' The ' Inferior S-ihrfme' (text-fig-. 47.. B). — The broad hounding 
papMary. zoneds/vi/idefMiA- has papilloe disposed in the usual 
mannein ' 

is a long plate rounded apex, and the 
orifices of the Wliaa-ton’s Ducts open on the ventral sui*face near 
the base (text-fig. 47 B, a). 

The ventral mesial sulcus is wide and deep, and tlie frenum is 
short. 

Mayer descrilied a vallate triangle in P, safanas (4). 

^ : '■ ,■ 'i .i. .'..."';3'S*''-:(7. 
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Humboldt’s Safm; (P. ■ttiorHichv.H), 

Flower (3) tlesi.n.Thes the tongue n.s fi.)liosvs': F!u^ length of 

the tooguej from tlie luiso of the ejiiglottis i.o t.fio ti|), is 1*4 irieh ; 
its brejulbli '5 inch; its sihes pa.rn.ileh I4ae era] stpeviag with 
the corners slightly roiunlecl. The suhlingua,.! orgau is tiesh^g 
except towa.rds the entl, wliieh is slm.rp-poiihaMl anti (tleft at tln^ 
extreme tip; it is free to the extent of ‘25 inclp ami its a.pex is 
*3 from tlie tij) of tlie toiigme/' 

In a. liitfierto inipnlhisheil note Ga.rrod sta.lH'S that the tongue 
of Fitliecla cdbmasa ]\a.s a triangular vallate iiaphlary area. 

Genus Cacajao. 

The Bald Ouakaim (G. calra ). 

The vSpeeimen had been piX'Sca-ved, so no iiieasiii’eiiionts were* 
ma.de. 

The cvpex ami lateral horchrs iiao'e the usna.l cliai’acters, Imt line 
lateral strim, only visible on high rnagniticatioin rnn in from them 
across the dorsnnu 


Toxt-Ognre 48. 



A.. 


TVu> toaguo of ra/m. 

. .'Tlie ■ Cirmmmdla^ie ■ PaptMm (text-lig. 4S' ' A.).—; Three vallate 
liapillar foriri a, ri isosceles trial jgle whose apical papilla, is far from 
the' epiglottis;; the . basal papillm' are' close 4:0 'the edges of ttm 
tongiie., .The' apical papilla is small .'.and-the 'bisat ones hirgOj the 

fossjB'^are all'.welifmarbed. aiid the. va]lnins'are 'iK>d;uh:n'‘. ■ 

' vTh& '\Fimg'yvrm\ FapiUm . . '(text-fig. ; 48 ^ A.' A ., 13) ■■ for,m , • dorsal., 
boundi,hg ; zo’ne ..on. . which they' •■.have .the': 'ust,ml' .: arrangement .'i ri 



OF Till!: T<'>XGuES OF THE MAMMALIA. 


515 


cio8t';e.rs and rows, bnl; tlie cliLstier is small. ■ Nowliere are 

tljey numerous, howevei*. Tiiey a, re a,bsent from tlie inferior 
surface. 

The Oonlcal Pa^ftiUiAi are irr(‘guir(,rlv a.iTa.i\ged,dHit they increase 
ill size ill tlie usual vua.iiuer and tiieir jioints run in tiie usual 
directions. Tiiey form a narrow pa, pillaiy zone on the inferior 
surface, but tlsis is widest round tlie a,pex. 

Glands and Lj/rnphoid Tissne,—T\iG liase of tlie tongue is finely 
iiodula.r, a,ud a. few orifices are visible when it is liigld^nnagniiied. 

The Lateral Organs (text-fig, 48 C) form conca-ve bodies on 
the sides of the tongue, a.nd tlie pointed or miind lamime have 
fiiiigiform papiilm below tlieir bases. The lateral vallate papiliie 
are level witii the centres of the organs. All rounded lamiiicB 
ha,ve wide secondary sulci. 

The right organ is 1 cm. long, and has 7 laniinoe and 8 sulci. 
The left organ is *9 cm. long, and lias (> laniime and 7 sulci. 

TIU' Inferior Surface (text-fig. 48 B). — Tlie ventral papillciry 
zone is iinrrow, the veiUral median salcas is shallow, and the 
freiium is small. 

T.I\g / renal kmiella is long and uftn-ow, and terminates in. two 
small points (text-fig. 48 B, a). 

Geinis Alouatta (==Mycji5TEs). 

The Black Howler Moxkey (A. caraya). 

The specimen had lieen preserved, so no measurements were 
:ma.de. 

The Circunwallale Papillae (text-fig. 49 A & 0).' — Three 
jxipillte form an isosceles triangle \\4th long sides. The apical 
[Kipilla, is far from t!\e epiglottis, and tlie l>a.sai papilhe are close 
to the latend borders of tlie tongue, ddie length of tlie vallate 
triangle is one-tliird tlie length of the dorsum. 

Tile apical papilla is la,i‘ge, oval, gra.nukr, and exca.va.ted in tlie 
centre, the fossa- is Widl-uiarked, and the vallum striated. 

Ths Ftmyiforni Pajnllar (te.x.tiig. 49 A & 1:1) a, re iiot numerous, 
but have the usual arraugement on tlie dorsmii; and a few lie at 
tlie sides of the vallate triangle. They appear to staiuion ridges 
of the mucosanvlien tlie' tongue. is'4;iigl,ily: iiiji-giiiiied . Tliose 'orr' 
tile inferior surface are, V(M'y'. small. \ 

' ■ The Oowkal PapilPr (text'^fig.49''A., B, k D), which are closely-,' 
set, 'are irregularly .disposed ■'on dive dox’sum,. but they increase,, in 
Hize',,in The 'nsrial manner,; and ■ their' points run in;', tlie, iisual, 
direction'. ■ .'They .m-re.. fill form, cylindrical, 'Or ' fusiform p a,iid the 
number of points to each papilla varies. Some stand up so 
pinvunneaitly iHiurid tive fuiigiii.>riii pa that they conceal them 
.entirely. ■' 

Glands and LympJwkl Tissue (text fig. 49 A). — Tlie base of the 
tongue is covered with nodules of various sizes, and many orifices 
of ducts are visible to the naked eye. The lens reveals tlie 
existeiuie of nmny minute openings, and the base of the tongue is 
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more, pitted tlien in otlier s].)eci.es of tlie Oebidfe. Mo.n,y i]odiili'‘S 
with ceiiti’jil dei'iressioiLS are also pi*esei:it on tiie anteri(?r surhici^ 
of tiie epiglottis. 

The Lateral Organs (text-fig. 49 K). — On each side i'iiey ioi'm i\< 
straight row of iainini'e and sidci. All tiie sidei and ^ lamina:! 
are sho:i:‘t ; tlie [iosteiior ones n:re straiglit, and the anterior ones, 
wliicdi are level ivith tlie anterior vallate i)a.pilla!j are convex 
forwa.rds. 

Tlie rigiit orga;n is *9 cm. ]o:ng, and has 10 lainirue ainl 11 sidci. 
The left oigau is *7 cm. long, and lias 8 lainiiuo a:nd 9 sulci. 


Text -fig are 49. 



/ a 5 7 w 


The tongue of A Atimsih=^. 

The : Infer lor (text-:fig. 49 B).— The veMral peqhUmry 

is 'narrow', but has’pa.pillje disposed in tlie iisual,',:n:»a.nnei*, 

: ' Tii 0 . reMral nimkd sulcus is short, but 'doeS' not o|)e.n up inucli 
xvlieii traced' posteriorly... 

. The/'m^w'wp'is short,' an cr'the'/mirt7 'Imnettu m 'long, narrow, 
deeply i,Rcised atthe apex, '.and, ha^S' plain sides .(text-fig.' 49 

'Cams and'' 'Otto (1)". described,' a .■■vallate' triangle " '^fmms). 
closely resembling' that of, -A, caru^Uf descxi^ above. 
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Stim/mary of the Tongues of the Cehidce. 

1. All tongues, except tliose of tlie Se.ki.s, are eonieal, and sortie 
a, re pigmented. 

2. The conical pa.pillai are irregularly disposed ori the oral part 
of tlie dorsum in most of tlie fJeltiday l)ut they may be arranged 
in citains on tlie base of the tongue, 

3. The fungifoiTn papilhe always form a dorsal bouiiding zone. 
Tliey may be absent from tlie inferior surface. 

4. The vallate papillary patterns are— a single papilla, a. pair, 
a triangle, a V, or a double-pair. 

5. Tire vallate triangle is far from the epiglottis in iminy 
species, and its median may be very long (tbe median is the line 
drawn from the apex to the mid-point of the base). 

6. 'Clie orifices of tlie ducts of glands are fewer than in the 
OercopithecidiB. They are most marked in AlouMta, 

7. The lateral organs are most frequently concave towards the 
epiglottis. 

8. The f renal lamella is usnally bifid at tbe apex. 

9. The lingual characters are not sufficiently distinctive to be 
of value for the classification of species. 


Family II A P A L I D ,E. 

Genus Hap ale. 

The Common Maemoset (ZT. jaeckus). 

The couiparatively loGg, slender tongue has the following 
measurements'.- — total length 2*1 cm.; length of tlie oral parD 
1*9 cm. ; length of the pliaryngeal part *2 cm. ; width between 
the lingual attachments of the pa-hito-glossiii folds *65 cm. 
These figures were found to be the average in twelve specimens. 

The a^ex is fiat and tviberculated liy fniigiform papilke ; it is 
devoid of a notch, llunning back for 1 cm, in n wndicoi dorsal 
stdcm from wiiicli transverse sulci, pass to the sides of tlie tongue, 
but tliese ..are the result -of preservation and lire not' sin.) wn in 
text-fig. 50. The huAm file usual characters. 

The (jircmnvallatfi Pa^yillm ■ fib .A,).-— d,'h.ree valk.ite 

piipiiim form an isosceles tidangle with the apex behind, and tlie 
two ,, basal papili®'" are 'close. to' tlie edges'', of . the tongue:'' Tlie' 
v'j.d. linns are covered, by CG'nicatpapilhC' w,hieh' "obscure, tlm, fossae,, 
and' the . surfaces ' o’f ■ ■ tlie’ .papillai'y bod ies are '■ ii'i'iely .' granular. 
Tiiis pattern'' 'was present iu-'alikwelve. specimens. Tuckerman "'(.'9) 
also 'described this as the 'type. ; .. . . 

: :'Tfm ' Fmigifornh Pgpiflw ' (text-fig.. fiO ’B). .form' a'', doi’sal'' 
bounding zone on which they have the usual arrange] n out, in 
clusters and rows, and they are surroundeil by prominent 
upstanding conical papillsa. They are few in number, however, 
on the dorsum, and are absent from the ventral bounding 
.'papillary zone. 
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The CTiiiad I^dlla' (teNl>(ig. 50 A, B, A 0) li.n'-e n,]i hreguhr 
(lif>])ositiio]] , })ut they irjcreni^e in size in tlie 'usual, li'iAuuerj aaid, 
tlieii* 'poiivts run iu ti.ie usual Jireetioiis. Tliey a,j>po:i;r as luibri- 
cateil scales, a,iu] sr»iue starul 'up |■)]•olil!!le.u(.1y .ru'iu.ul i/ho j nrigTlo,r,U'i 
riiid vaillate [if'rpiilj'e, coiu^eaJiiig 'the vallu'i.i'!S ol 'il'ie lai-l,.er 
(text-tig. 50 C, c). 

Li^riipltoU! Thsite (nul Glancls.---~i\.. ievv I'lodiiles arc pri^seiit* 
a,nio:Mg tin* coiiical pajilllfe on. the Ijaset ol t.h0 toogiie, t>ut ','uo 
duet orifice.s are visille. 


Text“fie:n,i'e 50. 



TluAoiJgue 

' The. Laieml (texBtlg. 50-'.D)."-~These' erjusis't oh a few 

.fine/ laaniii®, a,i;id ■srtlei’ oil the sides ■o.f the torigue. , Tlie 'riglit 
one, 1ms 6 lamium and'T snlei, .niul the left one has, 5 larniin©' and 
6 sulci. " 'Some of tlie la'uii'ine have small -secondary s'ulci., 

The' JitferloT. Surface (text-%. '-SOB).— A narro'w ventral 
.papiUari/' border,' possessing conical pa-piOiB only, is present, iind 
the naiTO'W, deep ventral 'mesial sulcus opens, poste,no-rl'y ,i,nto. a 
triangu-kr,-fo'ssa.,' ■ ''.'.d'k/:. 

The /renal IcmzeUa m triangular,- "with a bifid, - apex -and, plain or, 
nodulated sides../ , 
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The Black-eahei) MAiatosET (JL penkUlaia). 

Tiie coiiicMl toriguej wliieli is green in eolniir, lias the xoHcnvirig 
niermireinmits : — total lengtli 2Hi5 cm.; lengtli of tlie oral p;irt 
2T cm.; leiigtih of the [iha.rjngeal j;a.rt •25 cm.; wkltii between 
tlie lingua,! attachments of the } »al a. t,o- glossal fohls *9 cm. 

The apex is pointed and tnberciilated ; running Ixachwarcls 
from T4 cm. is a,, median ridge, wlxence transverse ridges, which 
are convex forwa.rds, i-nn out to the la.teral border.s. 

The Circu'nivallate Three pa.-pilke form an isosceles 

triangle. Tlie apical papilla is close to the epiglottis, and the 
hxteral papilhe are close to tlie edges of the tongue. Tlie lateral 
])apilh'e a,re small, and tlieir fossm and. \'alluins are concealed l)y 
conical papilhn (text-fig. 51 A, h). The ]:>osterior pa,pilla„, whicii, 
is oval and excavated, ha.s a nodi:da,ted vallum composed of two 
rows of lobules (text-fig. 51 A, c). 

The B\tngiforvi Fapilke form a wide dorsal boniiding zone, and 
the area of the centre witliout papilhe is small. Tliey have tlie 
usual aaivingement, but the posterior rows foi*m tliiclc clusters in 
front of tlie vallate pa]>illa?. Tliey are hemispherical or fiat, and 
the surfaces are smooth ami glistening. As in IL jaxxhus, them 
are none on the inferior surface of the tongue. 

The Gonioal Faptllm have the usual arraiigement, Init their size 
remains the sa,me from a.jiex to base. Tliey ai'‘e scale-like ami 
imlni eating, as in II . jacclms. Tliey form a uari'ow zone on the 
inferior surface of tlie tongue (text- tig. 51 A, c^)- 

Lipnphmd Tissue and Glands . — ^Tiie aiTia. , occipiied by the 
lymplioid nodules is sma,lh and no duct orifices ai'e x’isible. 

d,Te lateral organts consist of a few veiy line la.mime JUid sulci; 
it is ditiicult to detect these, even on high magnification, by a 
liand lens, so niicroseopical e.xamiiiation is necessary in order to 
settle their cliaracters. 

The Inferior ' Surface (text-fig.-.S! A, a). — ^.A .na.rrow wntral 
papillary border is p'resent; the Ba.ri‘ow, deep venlral mesial suhm 
opens postei’iorly into a triangular fossa.; .and renal ktmella \& 
triang'iihu’, witli an .entire apex and -notched sides. ' ■ ■ 


, T,nE:PVGMM - , 

The, tongiie has 'the following characters 

1. BT is conical -with,. a rounded apex,-, 

2. ' The, vallate papi I he .an,,, isosceles tria.ngle'. 

d. Tiie fungiforiii papil he resemble those of JI, poniolUala. 

4. The conical papiihc form imbricating scales. 

5. The lateral organs are well -marked, 

6. The ventral papillary zone is well-inarked. 

7. The v(mtral mesial sulcus is long and deep. 

8. The triangular f renal lamella Inis a bifid a.pex. 



520 


BE. C. F, SO.NNTAG ON TllB ANATOM V 


Genns Leontgoebus. 

Tub Lion Marmoset (Z. rosulia). 

The tw'o speci'uiens examined were preserved, so no measure,*- 
ine^nts \ve3:“e tal^en. 

The tongue rapidly tapers from Irase to apex ; a.nd the iiit.tor is 
])oiiited a/nd covered with a dense cluster ot sma.ll ni 

|)a,pilUe. Tlie middle of tiie dorsum is occupiiM:! hy !i sta-i|) oi 
mucosa covered by closely-aggregated coni(,‘al pa)vill:e. 

The Girmmivailate FapllliP (text-lig. 51 B, h). Three pajjllho 

form ail isosceles triangle ivitii two siiort sides and :v long l.a.se. 


Text'ilgure 51. 



a. 


Tlio inferior surfaces of tlie tongue and vallate juipilla.' of .sodk.^ I\la,rnu>s»:ti,s. 

The apicTil prspilla is a. short dista.rice .‘interior in iilie epiglottis, 
and the basjil papdllm are close to the edges of the tongue. 

: A,11 the''papil,la3 are large and ■ nodulated, tim fos 8 aha,r 0 well- 
iiiarketl, amd the vallinns are clear zones or lohulat ed bands. 

The : Fwmjrform PtipiUo!.^ whieli are prominent, fcnaii a. well- 
nrarked dorsal bounding zone on Avhicli tiscy Ijave tbo usual 
aiTaiigenieiit in clusters and rows, jrnd they increase in si/a* in tdie 
nsua.1 nianner. Two rows of small elements connect tlie fiami 
vallate' |)apil he, , Kone' are p^resent on ' th.e posterior pa.rt of 'tl,\e 
ventiTil |}a.pi]lary zone. 

All are pinmine lit, heniispliericnl, and smooth. 

The .Conical Fapilke {iext-ihg, bI,'. B, c).-— No .apica,l cluster is 
present, for The 'tmnsyerse rows extend .right forwardto' the apex. 
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Eacli is leaf“sli.‘iped, {'ind lias several liair~lik.e processes along its 
tVee edge, and Jill the points are dii'ected backwards. Some of 
tiie posteriai' j:)a.pi]]ie may be umbilicated. They increase in size 
in the usual manner. 

Lj/m.f)koid Tissue and Glands , — Tiie nodules form a narrow 
zone ill front of the epiglottis, but no duct orifices are visible, 
even throiigli the lens. 

Ths La/teral The lateral organs consist of well-marked, 

but small, l)ackwa,i‘dly-directed lamime separated b}^ deep primary 
sulci. The i*ight organ lias 3 lamiiue and 4 sulci, and the left 
organ ha,s 4 lajiiiiim and 5 sulci. 

The Inferior Surface (text-fig. 51 B, a & a "). — No ventral 
T^i'pdlary zone is present, but the outer part of the inferior 
surface incised by small fissures. 

The ventral mesial sulcus, wliich is narrow and deep, opens 
posteriorly into a large triangular space. 

The frenuni is short, and iAie f renal laniella is triangular, with 
a bifid a.pex, or a deep notched lateral border. 

Genus Mystax. 

The Negeo Tamaein (d/. ttrsuhis). 

My fresli specimen has the following nieasurements : — total 
length 2*8 cm. ; length of the oral part 2*4 cm. ; length of the 
pliaryngeal part *4 cm. ; widtli between the lingual attachments 
of tlm palato-glossal folds 1*2 cm. 

The U'pex is rounded, and a dorsal median sulcus, which is more 
marked than in any s|>ecimen belonging to the Oercopitheeidm, 
Cebidag or ITapa-lidai, lanis back to the apex of the vallate trifingle. 
No ti-;insvei’se ridges or snlci are present. 

The Circum/rcdlate Papilke (text-fig. 52 A. & 0). — Four 
pripillamire aiTanged in. the form of a V. Including the apical 
pjipilla tiie riglit iimb has tliree papillae and tlie left one lias two. 
Th,e posterior pa.pilla. (A, G ai) is oval, with a well-mai‘ked, fossa 
and, no(,!ulaiA vallum. The left-lateral papilla (A., G h) lies in a' 
whle fossa , witli tliree small ones. .The right latend papilla: 
(A,,0 c) lies in, a wide fossa.,' with.- two small ones, and the right 
m,esial piipilla. is ciimdar. , "c ■■ 

„ The Fnmyiform. 52 '-A" & B).,'—Smal1,, but, 

well-marked papilla., form a dorsal bounding zone, but the trans-' 
.verse, rows ' are- .maintained,' ;as:’-far- -'forwards' as, tl.:i-e'- apex. : They 
am ,abse,nt from' tlie inferior surface. 

The Chmcal. ITtpillce, — No^ 'a,pical .-cluster- is- "present, Tor- The 
papilke nniintain liheir arrangement In rows right forward to the 
apex, ami then' is no great Increase in size from before-baekAi’ards, 
or withoiit-iiiwards. They haAm the usual arrangement on the 
ventral ]>ajnlL*i,iy zone. All: are and surrounded by 

'zones of intcu'papillarj' d-orsum^--. ; 

Lymphoid Tissue and Glands,— On eacli side of the epiglotifis 
there is a. lai*ge nodidai* mass, and the two ai^e connected by a 
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band oi: sniall nodules 'whicli also passes towjirds tlie |'H:}sb:?rioi‘ 
vallate pjipilla. Bouie of tlio large iioi,luic?s lia.x'e sura, 11 (*e!ilii*a,l 
pits. 

The Lateral Orgmis,- ]jiTvn'j.u‘'e, whieb, iiuu'(,‘a.se in size Froiii 
Ix.vfore bac'kwarrls, are sepa.i"ate(l Iry wlda j:.>riiuary sulci, d'lie right 
organ lias ,'1 la.ruiiia* and 4. sulci, arid tire left one .has 4 iauiiiue 
5 sulci. 

The Lrferior Surface (text-fig. 52 M).- — The realral pfipiilarg 
border, w,liie-li is narrow, possesses eonica.l pai'iillai only. 


IPext- figure 52. 



A 


The toiv^\u\ oi' 3fj/sta,v irn'idiis. 

The verUnil mrslal sulcus, which is loiig, narrow, and deep, 
ope,ns postei;ior,]y into a large triangular depression contain ii'ig, a, 
'well-niarked median crest. 

The f renal Imnella is a long, flat body with its indmhu* 
extremity deeply cleft into several long, thin clnb-lik'c procu.s.srs. 

The Moustache Tamakxn (J/. 

Tire tongue,, wliose form resembles those of the preceding 
'species, has the following H-»-t(>ta! length' 2*1 cm."; 

length of the oral part 1-8 cm. ; lengtii ofTlie ' pha'n^ng(xirpax,'t 
*3 cm.;, width' between the, lingual attaclimenlH' of tlie palate,)- 
ghissal folds *6 cm.,’ 

ik deep dorsal sidcus vxms, back for Ifl cm. from ih(‘. 

apex, and trcm>si*erse fuTratm v towards tlio lid.era,! l)or<hn's ; 
these separate broad riilges which are convex forwarils and i-on- 
caive backwards. 

„ Tim Qwcmuvallale lhtpilhd.--Th.mQ papillm, foi'in , an,, isosceles 
triangle with two short sides and a-Jo'ng.hase';' tl,i,e 'apical, pa.pilla 
is close, ,tG'_the epiglottis, .and the ba^J papilhr , are olpse' to dhe 
lateral bord'erS’ of the tongue*...:' ' ■ 
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A, 11 a.i’e I’oiind Miid fiiiely-goi.n.ula,r. tlie foSvSJF are well-marked, 
and tlie 'Villi uiris iire luiiidiiteik 

[i'he Invntjtjoriii }*apilla\ are all small but prominent, 

form ii doi'sal boiinding z(.)Me oii ■wliieli tliey have the usual 
arra.agemeijt in clusters jind rows, the usinil iiiinjber on each i-ow 
being two. .Most of them ai‘e equal iu size, am] are siiiootli and 
liemispl,] erica]. 

The Conical PapUkv^ which are all closely-aggregated, iiave tlie 
usual ari'aiigement in i*ows and clusters ; they increase in size 
from Avithoiit-iii\v<ards, but their increase in size from liefore- 
backwiU'ds is slight. They take the form of overlapping scales 
witli ha/ir-like processes. 

Lj/aiphoid Tissue and Gkmds. — Tlie nodulai' zone on tlie base 
of the tongue is imrrow, and no oriOees of ducts ami jiits are 
visible, even when the tongue is liigldy magnilied. 

The Lateral Orga/ns are small a.nd ovjil : their centres are level 
witli tlie lateral vallate papilUc. Tliey consist of well-marked 
jiriinaa-y sulci separating eomparativ'ely broad lamime witli pointed 
or rounded upper extremities. The secondary sulci are very tbiii. 

The right organ is T cm. long, and has 3 laminie and 4 sulci. 
Tlie left oi'ga.n is “1 cm. long, and lias 4 lamirue and 5 sulci. 

The Inferior Surface. — Tlie iiarrov' ventral papillarg: r:one has 
only conical papillie, but is incised by transverse sulci running in 
from the dorsum. 

Tiie vmiral 'inesial sulcus, which is narrow and deep, opens 
into a. large triangula.r space, which also receives the sliort 
freiinin. 

The f renal laniella is tinangular, witli a hi lid apex and fissured 
latei’jil borders. 

Genus (EDiroMinAS. 

The Pinch E Monkey ((£] 

Flower (3) described the tongue and gave the following data 

1. Tlie toiigue tripers graduall^^ 

2. Theni is a meiliaii dorsal suleus posteriiirly. 

3. The ventral median sulcus is deep. 

4. The fuiigiform pa pi Ike are regvda.r, and eo\a?i* tlie entire oral 
part of the dorsiiiin ' 

5. driiree vailate, pa-pi Ihe lonri 'a, triangle.' 

' 6. Tlie lateral orga.ns are'well-markeil, 

, '7 , , Tlie f renal lamella, has a dorsal' ridge' and cleft apex.' 

Stminmrp (f the Tontjm^ 

1. The tongue is either long, narrow, and tajierlng slowly, or 
sliort. conical, and tapering i*a.pidly fiom a wi<hj base. 

2. Mesial (lorsal ridges are frequently present. 

5. The tmigue of Afgstax has a better-marked mesial 

dorsal sulcus than tliose of all other Primates. 
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4. Tl'ie viillate pA.pilloe alwa^^a form a triangle, 

5. The ftiiigiforiii pnpilk^ alwTpys form a dorsal hoimdiiig zone. 

6. ScaJe-like coiiieal papillie, with oi* witiioiit lilaiaeatoiis pro- 
cesses, are exceedingly common. 

7. Tlie ventral papillaiy zone is small or absent. 

8. Tile frerarl lamella is iisiiaJly subilivided at tlie fipex, but 
iiiiflivided lamelliB oceasionahy appear. 

9. The la,terfi,], organs ai*e alwayvS smn.ll. 

10. The lytta, fora.ineii cmcum, plicm, fimliriatie, and apical 
gland of Knlin are absent. 
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ON THE SKULL OF DINOTH El'lIUM GICJANTETJM. 


2<:). Noto on tlio Skull of Dlihil lu'riuin iibjariteiini in tlie 
[Iritisli Mjiseiiiu. By (J. W. Anokuws, IkBo., 

IkZ.B. 


(Suljnuli'ed i‘*)V Publication by peinnission of tbc 'i’nistee^ of the Britisii Museum.) 
[deceived Murcli o, 1021 : Kcad May 21, 1021.] 

(Text-figures 1-4.) 

One of the most important specimens in the Geologicjvl Depart- 
ment of the Bi'iti.sh Museum is the fine skull of Dhwthermm 
glganteuni, whieli seems to he tlie only even a.pproximately 
complete exj'un[>le at present Iviiown. The history of this spe- 
cimen is of considera.ble interest. It was discovered in 1835 by 
IClipstein, aboil t eighteen feet deep in the welDkiiown ossiferous 
sands of Eppelsheim in Ilesse-Darmstadt. An aecoiint of this 
discovery, including a desei'iption of the specimen and of the 
deposits in which it occurred, was publislied by Klipstein and 
Kaup in 1836 under the title ‘bBeschreibung und Abbildungen 
von dein in liheinhessen gefundenen colossalen Schadel des 
Dinothsrii giganieV : in tlie following year a French translation 
of tins paper ap[)eared. Ka.iip, in his part of the memoir, not 
only gives a description of tlie skull itself, but also a very 
interesting a.ccount of tlie metliod of collecting the specimen. 
It a,ppeai*s tliai; it \va,s fouml lying on its dorsal surface in a bed 
of clay and sand, fi'liis was partly removed, leaving tlie skull 
resting on six pillars of matrix. Next, iron bars were passed 
through the openings tlnns made, which were tlien filled up 
phister of Pans. Next, the reinaining portions of the matrix 
were removed and their place filled with more plaster, so that 
finally tlie skull rested on a solid base of plaster strengtliened by 
iron liars. A. stont boartl wnrs inserted beneatli tlie ivliole mass, 
wliicli was tlien lifted,' from the ■ excavation liy t'wenty-four men 
with ropes. A qimint picture of this operation is given on the 
cover of ,'Klipstein Kaup’s'. memoir. In .this ,, figure' there, 
is also shown a, hiige prolKiseideaii femui*, whicli is perhaps' the 
original from which the last of a Jliiiotheriuni femur iiow in the 
British Museinn wa,s ma.de. In 1837 the skull was sent to be 
exlnbitod iu Paris, part of the e.xpenses of transport being liorne 
by i.hc French, .Academy, Wln’le there it was examined ]>y 
d(j .Bhiinville, wIiOkSo description of the specimen is the best j’-et 
ymblished. ; l)ut even he w-as not allow^ed any opportunity of 
examining the dorsal surface., On the same o(*easion Isidore 
Geoffroy, Btra,ns, and otiiers took the opportunity of giving their 
I'iews as to the structure and affinities of IHnotheriwn. It was 
then iutemled to send the specimen to London, but whether this 
wa.s done on this occasion is, uncertain. Some years later, in 
1849, it ivas cartainly in London, and was olik’eil to tlie Ibltish 
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ffji’ piirctliase ; it \vj:,is tbeii exa.rnined jiiid repoitecl on l:)y 
I-UicIvImihI o.'imI (?AYeiK I'lie pnrcluise wa.x not eoinpleted, and 
tile skull seems to luiYe lieen. sent liack to .l,)ar'!!istadt. About 
181)0, Klipstcdn sold Ills collection to Dr. OMIcidi, the .Director 
of tlie Geological Survey of ].ndi<*i, and from him, tfie i:h,,’itis]i 
IMmsenm a.eqiilred not o.n]y tlcis, bat also so.me otiLser valnahle 
specimens, in (.‘lending the skid] of JJoririfJimuni iurn/l tmd the .r!,’ 0 .nt 
of tlie skull of Idplrns priscu.^i, 

l)i“. W. D. J\l'athevv, when visiti.ng iJie ]\IaseiM'n rec^onti}", 
pointed out to me tliah there is a wi(,h.?.ly'-sprei!{l idea on tlie 
(Joiitinent tliat the skull now under disenssion vwi.s lirokeii up 
on its JoiiiMiey to London. Lhis mistake lias even ap|»eared in 
piuiit ; thus Wei,nshoimer in his memoir on iJinolherittia (.Ikal. 
A,„bhandl. Idd. i. 1883, p. 244), in speaking of tlie (!ast of this 
.speci-ineii, states tlnit The original of t],ds east no longer e,xists, 
since on its joimney to Londo.n it was irretrievaldj liroken intio 
fi‘ag‘mei;its;’* Examination of tlie skin 11 sliows tint, in fa.et, at some 
time it has been much broken, but 1ms been, o.n the vvliole, skilfully 
mended, the figures arid ca-st no doubt having hee,n followed, 
in iiiaki.iig the restoration. 

In arldition to Iva.up's original descr’iptio.ns and '.figures, 
de Blainville lias given a very good account of tlie skull so far as 
he 'was able to examine it, and numei'O'tis otlrei* w:i:‘iters lia.ve 
referred to it.' Tlie most complete su.m.m.a.ry of tlie ^'a-i'ions views 
that liave been held as to tlie a.fiinities of BhioiheHmn is given by 
Stefanescu in bis paper on .!yin()lheriuryi 
■ M-iiseului de Geoiogia, etc., Enkarest, 1894, }>. 126)*, ' ' It is now 
p,ro|:>Gsed to give a shoi't desciiptiou of tl:e skull as it now is, 
followed l>y some discussion of tlie reasons for its pecoliai-ities 
and of tlie reIationshi|)S of l/inoiherlum, to the other Ibnlioscidea. 

The occipital condyles ' (o.c.) are very large' and promii'ient ; 
ventrally and laterally tliey ai'o liinitetl h}'' a deep groove, but 
(lorsally tliey seem to pass uuinteiTuptedly int.n the occipital surface 
(oe.s,), Idle artieuhir surface of l.he condyles fs'om above down- 
wards r',nakes mther more tlian a so)'nicir(,de, so that the ra.nge of 
rnoveinent of tlie lieml up and down was e,xtcnsive. \' erd<ra]ly' the 
comlyh.'s a, re separated by a. liroad, deep notcli, in froui, of wliicli 
the hasioccipita.i runs downwards and forwards as a hroad ridge, 
narrowing a. litl.le towards its jumilon with tlie l)fisis|)lu!i)oid, at; 
wliicli jtoint-. ]nn\%‘ver, tliere is a priiininence. I'he basisplioiioid 
is not (p.nte in tlie same straight linens the ba.8.i(:>eci pita! , but .seems 
to have been directed a little more upwards. ^.Iicdiasis criiiiii as 
a, \\liole slo|x\s ratlier steepl)' downwards, making an a:ngle of aliout 
i*)r> degrees with the plane of tlie'teetli ai'ul the posterior 'part of 
the |.}a]ate, wliich is regarded as being horizonta'L '■I'fro.in tlie. out.er 
angle' of' each 'Condyle a ridge ; .■runs', outwards'' .and;":' a', little ': 
iipwa.rds, terminating’ in the outer ' angle, of, ttie. squamosal ' 

which projects ' out wards, "fa', r -beyond ■th'e '.level . of, the'' 'zygoiimtic ' 
processes. These ridges, .which.,' to \yards tlieir4:,>i':iter,:e,n(.ls rise ini.o 
thick and prominent'. ■ires,tB,/,Beparat 0 '.':th,e, x.tppe'r ..o.ccipital surface 
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from tlie la,rge post-tynipaoic fitinges (piJL), wliicli oppejir to be 
formed partly by the exoccipitals and partly by the squamosal, 
tboiigii no suture can be seen ; the a.ngle between the pseKst- 
tympanic flanges and the upper occipital surface is about KJO 
degrees. The' ventral border of the^ flanges is geiitly convex, and 
is sepa,raited fi‘om the condyles on. the in.ner side by a deep notch, 
which is partly occupied by a tongue-like jarocess of 1.}one, 
apparently the paroccipital process (p4'^) of the exoccipital. Tiie 
anterior face of the flanges is concave from side to side, and is 
separated superiorly fi'om the greatdy elongjited glenoid surface 
(gl.) for the mandible by a sballo-vv transverse channel. Above 

Text-flgure 1. 



jmx. 


0^. Dimitlierl^^^ 

thwmi'Aa \V aafc. 

a.f.j anttnhital foramtni ; poster! (ilispltonoid canal ; external 

nares; /.c., lainbdoidtfl (a'est; for niusele attaclnnent on 

preovhvtal promiueuce; o.e., occipital condyle; oc..v., occipital surface ; orh.^ 
orbit; or.r., orbital rid{;?e; premaxilla; jhorh,^ post-oidutal process of 

frontal; post4.yinpani<j flun^^e ; aygoinatic process of squamosal. 

the transverse ridges just described the occipital surface slopes 
forwards to a remarkable degree, l^^ving the skull a curious 
resenibhinctq in this region, to the skull of some types of Whales, 
(X g. Balaniopkra. The angle between the occipital surface an<l 
the basis crauii is about 53 degt'ecB, so that the occiput is nearly 
para-llel to the palatal surface. This extraordinary forwa.rd 
inclimition of the occiput evidently limits the size of the cranial 
cavity, and de Blainville suggested that possibly the occipital 
surfa(‘c« had been crushed down towards the fl.oor of the sluill. 
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st-nicfciire of tliis region of tbe skull may rt.ppear, it r«;‘f)resf>i li.s 
nearly tlie condition in tlie living animaL In oi,.li€‘.r Pi‘ol:)osc.i(if‘ii 
tlie' occiput slopes strongly forwards, but tliis inclination is 
iiuisked, in tlie adult at least, by the enoiiiions develo[)nie]:it of 
cellular bone' tliat takes' place in this region, except over tbe anai 
of tbe insertion of tlie liganientum nueba:', wliicli ocenpicr'S in 
consequence a deep depression. 

In young individuals in -wbieb tins development of tlie lioue 
has not taken place, it can be seen that tbe occiput is inclined to 
tbe basis eranii at an angle a];)Out equal to tliat (iceim'ing in 
DimdJierimn. Tims, in a figure of a median longifiudina] sediion 
of tbe skull of a young African Elephant given liy Fliiwer 
(' Osteology of tbe Mammalia,’ ed. 2, p. 181, lig. 59), tbe somewbat 
convex occipital surface is inclined to tbe liasis eranii at jin angle 
of'jiJio'iit, 40 degrees — that is, at a. moi’e acute angle than in. .,/iOn,)- 
theriuni. In ti,ie skulls of two very young Indian Elephants this 
angle wiis about 50 degrees/and in Fakeo.niastodon, iirvvbie].i in tlie 
adult the' spongy bone' is ■■relatively little developed, tbe angle is 
only about,, dS-'-iO degrees in the 'middle line. ' Thus 'it appears 
. that, tbe .forward, slope, of the occiput. relatively, to tlie basis cra,nii 
' ,is not .really greater than in the later ■Prolioscidea, 

but only appears so because, when the palate and tooth seines in 
Dinotherimn: is' placed .horizontally, tbe basis eranii 'slopes, steeply ,■, 
downwards instead of being nearly borizontal. 

In Dinothermm no {leveiopme.n't of cellular lione seems to'lia;vo 
tak en place, tlie^ necessary . surface . for . . tbe attacl:uiie'',n,t ■ ■ of '■ tbe 
muscles ■s'upporting the heavy bead bei-ng in tliis eas'e S'up.plied, by 
the great widening of the occipital surface, wbicli is carried out 
laterally on 'to the lateral exte-n'sions of - the squamo.sals ■ 'The 

pit for the nuchal ligament is both wi(1e a^nd deep 
it the ■o.cei'put'' is .convex from, before backwards, while at, tlie 'sides' 
it is 'gently 'Convex in all 'dii^ections. Anteriorly' the occiput is 
bounded by tbe transverse portion of tlie lamluloidal ci-cst (/.c.), 

',' 'which, is' slightly convex forwards :' i'n front ■ of tliis, the paricfc)'- 
■'' froi'itul '''SU angle' of about 140 degrees with the 

" occiput. , . „LateraI',ly the. lamh("loida.l crest reaches tl,ie 't'.ipper bonier 
of tiie tem])oral fossa at alxnit its laid die point, t]i(‘uce is 
continued (1<> wn wards ■and, ''ha ckw'ards. , alo'ng : its . liorder to tlie 
lateral processes .of the' squamosal." ...Tlie latera.l |';)0,'rtion of tlie' 
occiput thus hounded, projects far over the enormous temporal 
fossa, forming a. kind of roof to its posterior portion. frt.aii.o- 

parietal region of tlie roof is short from )>efoi*e backwards and iu 
its middle portion is fiat or slightly concave. It first narrows a 
little, and then widens out and slopes down towards 1,lu‘ imst- 
orbital {p,orb.) processes, which are piTsumalily borne by tbe 
frontnis though no sutures are \dsible. A little in front of tbe 
level of the post-orbital processes tbe fronto-parietal region of tbe 
roof is bounded by a thickened border, which is concave forwards 
and forms tbe upper edge of the remarkably wide nasal openiin*- 
{er.nX There is no trace of the nasal bones ; tliey may have been 
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lost^ but ill any case do not seem to iiave formed any median pro- 
jection over the imsal opening, Tlie maxilla, which formed 

the sides of the nasal opening at least in part, is a very massive 
and grea..tly developed bone. Externally to its tooth, -bearing 
and palatal region it is produced lateral!}" into a shelf of, bone 
the liinder border of wliich is opposite the hinder lobe of the 
first molar. Posteriorly it forms the floor of the orbit, and no 


Text-fignre 2. 



Slviill of Dinotherinm gigmitenm, 
Fronn above : about ih aat . «isse. 


outer auglo of squainoKal; external nares ; jnjral; Z.c., bunlKloidal 

crest; jo/b nuclial fossa: occipital conib'les; oe.s.^ occipital surface; 

p,orb,, 'i)asiovbitul }>rocess of frontal ; post-tyuipiuiio tlang'o ; r., ridge 

from outer angle of squainosal. 

donbt joined the jugal, on which the lower post-orbital process 
is borne. In front of the orbit tiie maxilla forms a great mass of 
bone, terminating laterally in a rngosa somewliat concave surface 
for the attachment of a mnscle probably tlte maxilio- 
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la.bifi]is superior. ' The lacbiAaiial bone perlia|;)S took part in 
the formation of ibis pre~or]..)ital mass, Init its limits ofiiinot 
be deterininetl. The very large fiiitorbital {oraiiieii (a-./l) op(3ii.s 
on the lower surface of the nnixilla, aljont inifl-wav betwecni its 
prominent pitv orliital boss and the premolnr teetii. Tlie poinl of 
imioii of tise inaxilhe tlie ])reina;?i:ilhB is probably innihed liy 


Text-figure 3. 



a.f,^ aiiturlfitnl forsnin'n ; rH.iftyposttM'ior tiporiiw of \aliKplie5ioi<l caoal i outtr 


aiigie of hKjun inos^al ; ext*;riiiil aiulitory tiU'Mtis; y7.p., ? foraiiioii 

lacornui postoriius j jngaU (fl-i ^lonoul siirfaotj for lajualihlo; vi.t% (liird 
molar: nuixllla: occipital coudv las ; prcnia.villu ; pLfL, post- 

tyoipuuic '(Uutg(‘; ?tynipavue bulk; r////., '/ygonuitic ]>roc('Ss of tho 
squamosal. 

the sinhleu narroNving of the snout about 40 ceniimeiros in front 
of the orlnt. The suture between tlie two hones can l>e traced 
for a short tlishuKB on the palatal surface. 
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The preinaxillio though narrower than tlie rnaxillfe, are 

still very ma.ssive and widely expanded. Their -upper surface is 
conca've.from side to side, the lower convex in the sa.nie directioru 
111 the mid -ventral line they ivre separated, in tiie a.e.timl s,kiill Ijy 
a cleft, proba.bly the result of distortion through ciaisliing : in the 
cast, wliicli seems to have been made before the skull liad been 
broken, there is only a., deep groove. From the posterior aiigles of 
tills groove a pair of ridges i‘iin ]>ac*k on the palatal surface to the 
anterior end of tire tooth series. 

The anterior ends of the premaxiike are tliickened, aiul termiiia te 
in a nearly flat surfa.ce in wliieli there a, re some irregular asjin- 
nietrically arranged pits but no real trace of any incisor alveoli, 
though it seems not unlikely that incisors will be found to have 
been present in the young animal. The anterior portion of the 
skull in front of the tootli series is curved downwards, its palatal 
surface approximately following the curve of the downtui-ned 
mandibular symphysis.,' 

The structure of the basal region of the skull is not very clear, 
'probably in consecpience„'of the crushing and fracturing it has 
undergone. On either side of the basioccipital there is a fairly 
well" developed auditory bulla (t.h.). External to this is a strong 
crest of bone, terminating i)osteriorly at the process described 
above as tlie paroccipital (/Lp,). Anteriorly it runs inwards to 
the sides of the basisphenoid." -■ This, crest, which 'Seeins — at least in ■ 
front —to be formed fjy the pterygoid, turns downwards anteriorly, 
and forms the border of the narrow opening of the posterior 
nares (pM.) : ventrally it terminates just behind the tooth series 
in a boss of bone wliieli forms the posterior angle of the hard 
palate. Dorsal to this boss there is a deep fossa, presumably 
in the palatine, passing upwards to the hinder opening of tlie ali- 
spheiioid canal (aLc.). Behind and a little to the outer side of this 
opening is the inner end of the extraordinarily elongated glenoid 
surfaeev for the mandible. This .surface is very narrow 
from before backwards and gently ■■convex- in the same direction': 
posteriorly it is bounded by the depression separating it from the 
post- tympanic ' flange. ' ;Itsn>iiter.-'end 'is-'imiiie(liateiy liehind the 
biis©' of ■'thi^ 'vygO'En-itic ■pro'cess (zi/p.) of 'the sepia, mosal, and 'its,, 
anterior border, -at- least' '..in' - its - outer half,-' aim ts on the temporal 
fossa,. The a,atlitory opening {r.m.o.) is opposite the outer border 
of the zygomatic process : the exttTual auditory meatus is greatly 
elongated, and its floor is formed by the roof of the cha,imel 
behind the glenoid surface. Above the auditory opening the 
massive lateral angle of thescpiamosal (a*s.) projects outvrai*ds some 
fourteen or fifteen eeutimetres. The structure of a bon}^ laby- 
rinth supposed to belong to DinotheHwn has been described and 
figured by Glandins Das Gehorlabyrinth vmn Dhiotlmmim 
gigantenmi,'^ Palaiontographica, vol, xiii. (1864-66) p* 65). 

The opening of the optic foramen is indicated by a depression, 
from the upper edge of which a downwardly deflected ildge (orj\) 
runs upwards and forwards across the side wall of the skull and 
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t6?riiiiiia:tes in front in the post-orbital process {p.orh). l,.\3wai-(ls i ts 
anterior end it becomes very prominent, sharply delimiting tl:ie 
eye-socket abo\'e. This ridge seems to lie very cliii,i'actei-i.slic of 
tiie Prolioscidea : it occurs in Mimthsriimi and pixibably in ail 
tlie iiieiiibers of tlie grtiiip. 

The skull of is, in ma.ny respects, one of the most 

reinarlvahle known. Althongh fundarnentally its chai*acters ai*e 
clearly Proboscidean, nevertlieles.s it differs widely from the skulls 
of the other members of the group and, indeed, in some respects 
from tliat of any other inaminaL In the true Blephaiits and 

Text-figure 4. 

nJ, 



oci'ipita! f oiul.vle; posterior tiJiros; paroccijjital proojss ; p/,//., 

post-t\aapuiiuntluaf;(e ; ridge frcnn outer aiig‘kM)f squairio.sjil 

^fastodons the peculiar form of the skull is riutinlj d ue to tlie 
enormous development of cellular bone in the occipital region, 
inerea.sing iJm area , 'available .for. the attaebTueiit of the iiuiscles 
ne<‘ossary for the support- of the. .heavy , tanfk ttisks., , In 
Dtnofhenuiii, altlrough the upper tusks are owaii ting, tlm trunk, 
judging from tlie large size of the nasal opening, must have been 
(mormons, and tlie weight of the liead was further imaeased by 
the great deflected uia,nc1ihiiiar symphysis rvith its larger insks. 
In this case, however, the aim for the attachment of the support- 
ing nunscles w;is sii]>plie4 by the wddening out of the ocxilpital 
surface, wliicii was further increased laterally by the extension 
outwards of tiie stpmmosals. Little or no cellular bone seems to 
have been developed, the occipital surface abov<^ tlie post-tympanic^ 
flanges being nearly flat except for the depimsion for the nuclm.] 
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ligaineiit„ This flattening of the occiput, eonibine*:! witli its 
forwa,i*d inclination, .must have made it possible' for tlie animal to 
move its head up and down throngii a large arc, a movement 
periia.ps connected with the use of the downwardly directed lower 
tusks. The great width of' the proboscis, 'jirol^ably rendered 
possible by the absence of upper tusks, led to the Avideiiing out 
of tlie skull in the orbitnJ. region, producing the shelf-like 
projection of the maxilise above noticed. The great width of the 
glenoid surface foi‘ the mandible is a peculiarity for which it is 
diffidult to account, unless it is correlated with the geneial 
widening of this region of the sknlL 

The skeleton of l)iriothermm> is still very imperfectly known, 
but such bones as have been described show that the animal must 
have been quite Elepliantine in structure and appearance except 
as to its hea.d, the legs being piilar-like and the neck short. A 
femur probably associated with the skull above described measured 
1 50 cm. ill length. The numerous speculations as to tlie appearance 
and habits of Dinotkeriimi have been summarized by de .Blainville 
and Stefanescu in their works referred to above. Most writers 
seem to suppose that the animal was clrieliy fiuviatile and 
aquatic in its habits, but there appears to be no good reason for 
believing that it was more so than the Elephants. 

The origin of is a question of much obscurity. 

The genus must have bi-anched off from the inaiii Proboscidean 
stem at a very early date, probably originating from an animal in 
mucli the same stage of evolution as Moerithey'iwm^ tlie teeth being 
still simply bilophodont. The premolar series is more highly 
modified than in the seri being reduced to pm. 3 

and pm. 4, the latter being bilophodont like the posterior molars. 
This modification of the premolars, like the acquisition of the third 
ridge in m. 1 and the reduction of the heel of m. 3, may luwe 
arisen after the divergence from the main stock had taken place. 
It is interesting to note that the last lower milk molar of 
'Sliows a strong. ■■tendency to',,, triiophodonty, the 
post.erior ridge ■ being fairly ..also this 
tooth ,is trilopliodont: ■ ■■If, as s^eeins' ■ almost 
■<:vriginated ' from ' .some ' small comparatively generalized type, itVis 
, .interesting'' to note ho’Wl^^-f ter -its -separation, from th,e ■main, stock,, 
the direetio,n , of .evolution T-s ' almo.st the ''Saine as,-''in ' the . latter, ■ 
Thus 'there was a ' general' increase in ' stature, ' 'which, ' being 
aceonipauied ]>y a sliortening of the neck, necessitated, as in the 
Elephants and Mastodons, the development of an elongated 
snout ; so that it ma}'- be I’egarded as certain tliat Dinotherium. 
passed tlivough a longirostrine stage comparable to tiiat of 
which the Ijegiiniiug is seen in Falceomastodon and the culmina- 
tion, so far as the elongation of, the lower jaw is concerned, in 
Tetrahelodon mgusiidens, , Subsequently the symphysis became 
somewhat shortened and was deflected, the lower incisors at the 
same time becoming enlarged. It is interesting to notice that a 
tendency to a similar type of mbdiJS-cation of the mandible occurs 
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in. that, group of Tetrabelodoiits to wliicli Pi’ofessor OsboiMi g'ives 
the name lihj-'nehorojstriiue, the most extimuci cjise he'irig* 
11 This cl oil ex ion of the ina,i.uiibiilj'ir syiiiplrysis 

led t(j tiie (ievelopivieiit of the f:iexil,)le free trunk, just as the 
sIi'o.i'teT)ii'ig of tlie symphjsi.s did in the maii'i stern, but 'while in 
tins the tipper incisors tended to increase in size, in the 
Dinotiveres the}" disap|')eared, 

Tlie dimensions of the skull alrove .described (taken on tlie cast) 
are 


Length from occipital condyle to tip of preinaxilkc. 
Lengt/h from posterior border of palat-e to tip of 

prema-xilhe ' 

Widtli between outer angles of the scpiamosals ... 
Wit] til between outer borders of tbe zygomatic 

processes 

"Width l)etween the openings of the eai* 

Length of glenoid surface from before backwards. 

Widtli of glenoid surface from side to side 

WTdth of tbe occipital condyles .... ........... 

Width of skull jo.st in front of the ant-orbital 

foramen 

Width of the aiiterior end of the premaxilke 

.Length '.of mol ar-pmnokr series 

Length, of molar series- . . . . . 


cm. 

121 

84 

1)0 

74 

08 

6*3 

24 

hi 

5 ' 7 ' 

31 

47 ", 
30*2 
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Since The diflereiit species of. Otters, hire remarkably alike in 
general appearance, and the piiblislied notes on their externai 
characters, to wiiicli Gray in paiTicnlar paid great attention more 
than half a century ago, were taken apparently from dried skins, 
the following illustrated descriptions of the three species, 
liitra^ 'L,^ mactdicoUiSj and L, cinerea, ■exhibited during the past 
few 3 ^ears in the Zoological Gardens, supplemented by an 
examination of the softened skin of a stuffed example of Aonyx 
capensis^ and followed bv" some general conclusions with regard to 
the systematic status of tiie species examined and the descent of 
the Lutriiife, limy prove of interest. 

The Ehinarmni, — The extent to which the rhiiiarium is covered 
with hair has frequently. been used since Gray’s time as one of 
the best external characters for distinguishing tlie species of 
Otters. ' ^ 

In Lutra lutra it.i^ entirely naked and a little wider than 
long ;■ but judging .from ■-descriptions .-is. variable in .shape, ' , Tlray, 
,fo.r exa,inpl.e, .described 'the. lo.wer.; .edges .aslstin/ight , ■, and the, upper 
as “ratlier ; produced" and ' angular,’’ '■ -Blanford ' corroborates (this,' 
saying that,the ,„“ upper,' -edge- is- not ; straight but projectS'„in,''t,he 
I'niddie -and' is, concave".' on :each ..■■side, running up: cons,i,dera.bly ..to' 
the hiiniru;* ■ edge yof .the -'.nostril 2’ ': . Miller,. -.on .the 'contrary,' say's tlie 
u]>pei* margin is strongly convex at middle, tlie lower slightly 
so/*’ In tlxe specimen here figured the upper edge agrees precisely 
with Elanford s description, and the lower margin is angularly 
produced. The nostiiis are, widely separated and thex^e is no 
pliilti'um, tise upper lip being continuously hairy and about as 
dee}) as tiie height of the rhiiiarium. This species has a com- 
paratively long muz&le, as shown by the skull, and tlie plane of 
the rliinariuui is inclined upwards and forwards at an angle of 
jibout 60^ or less. 

In the Asiatic small-clavved , Otter {Lutra cinerea)^ a short- 
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B. Bhioaruitxtttud tippeivBp of the saiiie from tlHi fronts 
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jawed form, the plane of the rliiuariiim is almost vertical. 
Otherwise it closety resembles that of the 'Eiii’opeaii species, 
except that its upper edge is straight ■ transverse!}^ between, the 
posterior edges of the nostrils and its inferior edge less produced. 

So far as it is possible to judge on the dried skin, the rliinarium 
of the African clawless Otter [Aom/x capensis) resembles that of 
tile Indian form L, cinerea^ which is often a.ssociated with it. 

The other welhknown African Ofcter {Luira macndicoUis) has a 
very different rhinarium, although as in L. cinerect its plane is 
vertical. It is very much reduced in size, being overgrown with 
hair to such an extent that little more tliaii the edges of the 
nostrils are naked. The inferior liorder is quite straight and the 
infranarial portion on each side is shallow, while its upper edge 
is sinuously concave backw^ards, owing to the advancement of the 
hair in a curved line on each side from the |:)osterior margin of 
the nostril to the middle line, where it nearly divides the rhinarium 
into two portions. F.rom this it results that the middle of the 
rhinarium is less than oneffoiirtli of the depth of the upper lip. 

The Fcwial The facial vibrisste in Otters are, as a 

rule, exceedingly coarse and numerous as in most predatory 
aquatic mammals. Two points to be noted, however, are that 
the mystacials, as compared with those of normal terrestrial 
mammals, are relatively short, not longer that is to saj" than 
the genals, and that the genal tufts, especially the inferior, are 
exceptionally well developed, the vibrissas being numerous and 
long. The material examined does not warrant the opinion that 
Lutra A. cmerca, and A. m«cif7/coZ7f6vdiffer in any Avay 

with respect to their vibrissa3 ; but the vibriss^e of Aonyx capensis 
are decidedly less stout and stiff‘, especially perhaps those forming 
the upper genal tuft 

The Ear , — The external ear in Otters is always small and oval, 
and comparatively simple in structure, the bursa being absent. 
In tlie European species { Liitra lidra) the tragus and anti tragus 
are tolerably well developed, With a well-marked notch between 
them, and just inside The antitragus there is a.' strong . ridge-like' 
thickening forming' the posterior, rim of the 'Caviiy, ' .The siipra- 
t,ragus is a. shelf-like ridge withwvell-dev'eloped iieshy.lobe./A;'' 

■ In T}he, Indian .sxnall-clawo^^^^^ ..Otter. '{L^':cmereed}A\w. .ear is ve.ry: 
like that of A. but i^elatively smaller, the cavity not 

'extending so high:, "above.' the-:supratragus ; and the', tragus' .'.an.(i:'^ 
a.iiti tragus a're .inconspicuous. O.n th.e dried skin,' ''r, coulcl ''.find 
notliing distinctive about the ear of Aonyx capensis: In Emam-' 
licollls the ear is simpler than in A. cin&rea. The inferior edge of 
the cavity shows no trace of a notch, the tragal and antitiagal 
thickenings being altogether suppressed, and the siipratragus is 
i*epresented merely by a rounded tubercle corresponding to the 
fleshy lobe of this thickening seen in A. lutra and cinerea. 

Hinton (Ann. Mag. Nat. Hist. (9) ” vii. p. 195, 1931) has reoonfelj xiroposed the 
new freneric nmm P((ratmi/,r foi* two elawless Otters from the Congo which difler, 
ainonp:st other things, from Aon^x in the complete suppression of the superciliary and 
upper genal iui'ts. 
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The FeM '-‘a- — T lie feet of the Lntriere oi* Ot-ters are so vari- 
al)le tliat it is laii-illy po8si!:)]e to lueiitloii a. single eliaracter in 
whicli tlsey differ from, of the otlier ]\[iisteli(la^ collectiveijy 

except that tl:ie fore paw is always miicli smaller than the hind. 
In same ca^es tlie digits are less fully webbed than in any other 
gGiiits of tlie fa.niily except Lyncodcm ; but in the typical forms 
tlie feet fire more fully webbed because the digits are relatively 
longer and more widely separable, owing to the gi-eater width 
and less emargimition of tlie webs, especially of those joining the 
first and second, second and third, and fourth and fifth digits. 

In Lutra Intra, for example, the third and fourth digits of the 
fore foot are not more widely separated nor moi‘e fully webbed 
than in Oharronia or Gulo ; but the webs between the fourth 
and .fiftii, a,nd tliird and second, and second and first liigits extend 
with a nearly straiglit edge between points near the middle of 
tlie margins of tlie digital pads. The claws are well developed 
and project well beyond the tips of the digital pads, and the sole 
of the foot is naked back to the proximal margin of the single 
large, .sometimes nearly hemispherical, sometimes transversely 
elongated carpal pad. The radial or internal element of the 
carpal pad is not separately distinguishable. Tliere is a short, 
nalced area between the carpial and tlie plantar pad; and the 
main part of tlie latter is well developed but narrow, that is to 
say about as nvitle as long, and distinctly three-lobed ; the two 
lateral lolies neaily meet behind the media-n, and the pollicaT 
element is small and iiidistinctly defiiieil froiri tlie posterior end 
of the adjoining lolie. The hair of tlie wiist extends right down 
to tlie carpal pad. The hind foot is markedly larger than the; 
fore foot owing to the goeater- elongation of the digits, which 
have conseipiently deeper and wider webs. The plantar pad is 
1 ‘emarkably modified. Its median lobe is elongated and some- 
what heart~shape<l ; tlie external lobe, defined b}' a deep groove, 
extends, .far .liack lieiund' tlie median 'lir (on.tant 'thronghoiit, its 
lengtli witlittlie inner lobe, whicli . is:' almost as long Tint liasits 
free, edge ■ emaiginate, tlie: proximal or pollical'^ element '.being 
large. Tlie thi'C© 'main- lobes; just 'described, are; .defined,: .from 
each' otlier by a Y-idiaped ''groove.'-; The; hair 'of, the metatarsus 
e-xtends do'',w,n -to, ,. tlie' pro-ximal'end 'of .the,. ■pla,.nta.r,'|')ad',.--and there 
,' i's.,no.'tira,ce'of .■' ' 

In Lidra nufCtilicoUh the digits are I'elativciy longer than in 
hdra and tlio webs are better developetl, extending to the 
distal end of the digital pads on their inner sides. The plantar 
pail of tlie fore foot is more noriufilly shaped, being considerably 
wider Uiaii long and four-lobed. The median lobe is not narrowed 
behiml, the posterior cads of the main lateral lolies are widely 
separated, and the pollical lobe is clearly defined. The single 
ulnar (tarpal pad is much smaller than in L, Ultra ; and apart 
from the pads which are, naked, the underside of the foot is 
covered vnth fine, short scattered hairs. The hind foot differs 
* Tto ciU’pal tiro presewt in all tbo ppocimens dertcnbed. 
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Text-figure 21, 



A/ HigM foot 

B. Itiglit lnn<l foot of 

C. 'rip of digit witli nunuto claw of hind foot of snino. 
I). I vight tbra foot of 

E. Right hind foot 

F. Rxtanial aspect of fore foot of sanie, showing claws. 
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from that of L. Intra in similar respects, except that the plantar 
pad is very poorly defined, its three lobes gradually fading away 
into the scantily hairy area of the metatarsus at the proximal 
end of the digits. The median lobe is tolerably broad in front 
and tapering behind, the external lateral lobe is scarcely difibren- 
tinted from the base of the fifth digit, the internal la:teral is a- 
mere thickened ridge of skin covering the base of the second 
digit, and there is no trace of the internal or hallucal lobe. The 
skin of the metatarsus close to the proximal ends of the digits 
and of the plantar pad is scantily hairy, like the lower side of the 
webs and digits ; but above it is thickly haired as in Z. lutra. 

In Lutrct einerea the feet differ from those of Lutra lutra and 
L, rmmiUcoUis ill hein^ narrower owing to the shortness of the 
digits and fclie compa-rative shallowness and narrowness of the 
webs, which reach only to the proximal end of the digital pads, 
those joining the second and third, and fourth and fifth digits 
being decidedly emarginate, although not quite to the same 
extent as in cursorial and fossorial Mu stel id 20. The claws, more- 
over, are very short, almost erect, and quite concealed when the 
feet are examined from below. The plantar pads also are better 
developed and more normal in shape, being longer than wide, 
siibsym metrical and foiir-lobed, the inner main lobe being pro- 
longed by the pollical and hall ii cal elements. In the hind foot 
the outer main lobe is distinctly divided into an anterior and 
posterior portion by a transverse groove and almost in contact in 
the middle line with the internal lateral lobe. Above this pad 
the metatarsal area is mostly covered with naked wrinkled skin, 
the heel only being hairy. In the fore foot the carpal pad is 
relatively as large as in L. lutra^ but it is defined above by a 
naked strip of skin over wdiich the hair of the "wrist does not 
extend. The lower sides of the webs and the grooves between 
tlie pads are beset with small hairs, but tliey are shorter and fewer 
than in Z. 

In 1 onyx cwpensis ■ th e African , clawless Otter, the ' h i nd ' foot 
is very Tike: that ,of Z, cmerefcTiv 'the development of, the digits 
arnl webs but tile ha.ir: onv the ■■ metatarsal area ' extends ' fa.rther 
towards the plantar pad- The fore foot also is tolerably similar 
to that of Z. einerea apart from the great difiVTcnce that the 
webs lietween the digits reach ; only to the distal end of the first 
phalange, tlie ends of the digits lieing free. This terminal 
freedom of the digits from webbing is not found in any of tlie 
cursorial or ftjssorial Mustelidai- A further peculiarity of this 
Otter is the suppression of the claws on the fore foot and on the 
first, second, and fifth digits of the land foot. On the third and 
fourth digits of the hincl foot they are merely retained as small 
fiattish nails. 

I iUYi 32:reatly iiideljted to Mr. Fitzsimons, of tlie Port Elizabetli Museum, for very 
kindly sending me at my special re(|iiefit an ojcumpleof this Otter from the collection 
undi^r his charge. It was a mounted specimen, and the method of preservation made 
it im})osKi}>l(‘for me to ascertain the precise shape of the plantar and carpal pads, 
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A, furthei* stage in tlie disappearance of tlie webs is shown in 
Paraom/x, which is descriljed , by Hinton as having irirwebljed 
digits on tlie fore foot a;nd the digits of the liiiid foot "welibed 
to the ]:)ase of tlm second phalange, a]:)parently as. in. td,ie fore 
foot of Ao7ri/x. 

A‘mf.s and .External Genitalia, — About: t.Iie aaiiLs and externa,!, 
genitalia there is very little to he sai<.h since they closely resenil)]e 
tliose of , siic,h ty|,>ical Mnsteiidai as Alartes in liawing tlie anus 
encircled and the periineinn covered with hair and the two normal 
anal ghinds pi*esent, with the scent of the seci’etion compara- 
tively inoffensive. Tlie penis of Luira hitra is moderately long, 
a,nd is supported l>y a stout, nearlV' straight baculuni about 
60 mm. long, convex above, flatter and sometimes faintly grooved 
below, and gra., dually imrrow’’ed from the base up to the apex, 
wiiere it expands into two short, deeply cleft, thick condyle-like 
bi‘anches, curved dowrvwmrds. The brandies .are not alil<e, the 
right being' a' littde thinner a, nd less curved tlian the left* The 
urethra runs along, the, underside of tlie baeuluiii, wdiieli is .in- 
vested in soft vascular .'distensible tissue, arn.l ope.ns i.n tlie middle 
line ■ below',', .just' .behind .the co.ndy]e-like tliickenings of tlie 
.hacnlimn 

■ The liaculuin. of Z.. einerea is veiy like that of Z. bUra, but 'is 
of more even width throughout and tlie twa.) terniiiia,l l)ra.riches 
a, re not curved downw'ards. 

The Genera cdAJtters of 1 

Apart fi'om the incidental mention of Pa.xa()m/x, tlie Otters 
discussed in the foregoing pages have been refeiTccl to the two 
genera, Liitra and Aonyx, ..Bx,it if"tlie.nomendatiire of t.his gToup, 
is to be 'brought into line witli. that of other groups of M'aiiimals, 
as the publication of Paraoni/w seems to demand, it is certain 
that several generic a'xid suligeneric terms lo.ng'a.go proposed .but 
never as yet .adopted will .ba;ve to" be ' resto'red to 'use, 1' bave. 

. neither the' ;niateriaI:n.or tlie’ti'mo to gO'intt,), tlio' quest'io'u lieyoud 
.'the, 'limits of 'the' species exhibited in the Z()a]()g,'i('\al, (h'l'rile.ns, of. 
which skulls (»r skins, or botli, are in the Society’s possession. 

Otters unfort unately, although so walely dist ilhuted, ar<* vmw 
seldom in tlie live animal market, and it. does not appeal* that, 
more than the following species have been exhihibal in the 
Oardeiis: - Zutra hitra^ L, imrany {mioviA as nttir)^ l.^einena, 
L. inavMUcoUis^ an<l Z, plaiensw, 

Eacii of the four exotic species has iiecn sevorml from Lnlnu 
and received a generic or subgeneric mune. About 
named E^utria by Gx-ny, J liave nofliing to .say, t.lie spcudnimi 
baviiig been sent unexamined to the British M'riseum. The 
Oriental species determined by Thomas as harunnj wa,s rehnu-ed 
by Gray to the .subgenus Z'httrogale under the name nnmUeola. 
i have no personal knowledge of the external chanicters ; but the 

Described by Blaiiiville, Pohl, *md other authors’, 
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sknl] fippeai’s to me to dilfer from, tlia.t of Luira iii eliaracters 
whicl'i by tlie morlerii sta,m,la..rd must V>e rega.riled as of geriei'ic 
■value. It is much higher ; tlie much larger orbit is tiirust so fai* 
forwa,i‘ds that its a,nterior rim. is a.bove tlie front edge of fmL 3, 
thus greatly reducing the lengtti of tlie muzzle, leiigtheiii,i:ig the 
floor of the orbit, bririging the frontal postorlrital process over 
the middle of: tlm upper carnassial, and lengtlieniiig the are a of 
the eraiiiiiQi between tliose processes and the “ 'waistd’ Added 
to this, the anterior nares are much less sloped, the infraorbital 
foraiiieii is almost concealed in profile view by its upper bar, and 
the teeth are out of all prop>ortioii larger, etc. 

The long-clawed African Otter the type of 

G-ray’s genus ,/J//ifro^/«.^e,di,frers from typic;d Lutra in the reduction 
of the rhinaidum and the simplification of tlie ear ; in tlie rela- 
tively large, more fully webbed and lia.iry-sol.ed feet -with .reduced 
plantar ptuls; and in many crania,! clnira.eters, especially the 
shortness of the muzzle, length of the orbital floor, and the 
generally immature aspect of the skull owing to tlie feeble 
development of eonsbrictions, crests, and prominences. 

Since the sum of the di.frerences appeal* to me to be of gene;ric 
value, I propose the name Hydrictis to replace Giiiy’s twice 
preoccupied name Hydrogale, 

In defence of the adoption of the name Aonyx for the African 
small-clawed Otter I -need say nothing, since the genus appeals to 
be a.clniitted a.s valid. 

The Oriental small-clawed Otter {cinerea) was iianied Anihlonyx 
by E,afinesf|iie in 1832. By modern writers it has l:)een i^eferred 
either to Aon yir or to despite its differences from botlu 

It resembles I/ntra in the rldnarium, facial vibrissay and tlie ear, 
Imt differs in tlie structure of the feet, wliich are narrower 
owing to tlie shorter digits being joined liy narrower webs, 
especially between, the second and third and fourth and fiftli 
digits, none of the webs extending ,beyo,n(! tlie proximal ends of, 
the digital pads. The ’'claws al.so'are sliort'aiid nearly erect or' 
so.i'neti'riies, a.ccording to Blan’foril, ' a.bsent ^ ; 'a:od only the' 
calcaneal area of the 'hind foot is hairy.' The skull alscr is^ vcay 
di;ffei‘eiit fron.i tliat i)i Liiira^ and. 'much res.eml'.>les that of Lutro- 
g{de hmYing in the cdia’Eac’ber, of , -tlie ' muzzle and' .tlie, size of the 
teeth, but is altogether much shorter from the frontal postorbital 
processes and tlie mol aa*s back to the occipital crest ami condyles ; 
the interorbital region is wider, tlie wiiist nuudi shoiaer, .and the 
oiBital floor less extensive owing to the shortening of the tootli 
■row.' ■■.' ■ ,■'' 

In extAU'iial eharaelers differs from Aoayx, at all 

events, in the extension of the webbing of the fore feet to the 
digital pads and in the normal coarseness of the facial vilirissm. 

* Tlie Jibbrevisifitin of tlio claws of the front foot is ttccompanied in this Otter by 
extreme delicsic}’ of the sense of touch in this extremity. I have .seen one of these 
aaimuls tnanipulatim’’ ami playin;^ with a marble in a manner recalling that of a 
coniurm’ inggling with a, cricket-halL 

' .'■.PEoa Zooh.'.''So'c*--"-''I92:i:',:Kb., 


'W 
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Tims four genera of Otters occur in A.frica: Lntra hvtra;^ 
north of tlie Bii.ha.ra, ' ITi/drogctle macidiGollk and Aony.c (xipensis, 
south of tl'ie Bahiira, and Paraonyx congicus^ etc.^ in the (Joiigo 
area ; and three in India., wliere they seem to be widely dis- 
tributed: Lutra luf/m or allied species; Zutrogale harang; and 
"Amhlonyx einexea ‘'‘h 

Omitting Lutrogale harang^ whose external characters are only 
known to me from descriptions which supply no evidence of 
difi’erence from Lictra lutra^ these Otters may be distinguished as 
follows : — ■ ■ ' ■ 

a. Foi'e feet with digits imwebbed ; hind feet webbed to proximal end 
of second phalange; superciliary and upper gen al vibrissas sup- 
pressed (Hinton) Taraom/x. 

a\ Fore feet with digits at least half- webbed ; ; hind feet webbed at 
least to proximal end of third phalange ; superciliary and upper 
geiml vibrissfo retained. 

h. Fore feet webbed to proximal end of second phalange; facial 

vibrisssn comparatively slender and soft Aomfx. 

h'. Fore feet webbed at least to proximal end of third phalange; 
facial vibrissai comparatively stout and stiff. 

<?. Clavi's small or vestigial ; digits short, webs narrow, reaching to 
proximal end of digital pads ; hairs on metatarsus restricted 
to cakancuni ; skull short, especially hchiud zygomatic urclies. A mhhmyA'. 
d, CIaw.s long, digits longer, webs wider, reaching at least half- 
way along digital pads; metatarsus hairy to plantar pad ; 
skull long behind zygomatic arch. 
d, Bigit.s longer, more fully webbed, plantar pad.s poorly 
developed, especially on hind foot, carjjal i>ad small, webs 
hairy l)elow ; rhinariuni nearly covered with Imir ; ear 
simplitied; skull with nur/zle and mesopterygoid fossa 


short JTj/driafiif, 

d'. Digits short, less fully webl:)e(l, plantar pads well developed, 
carpal pad large, webs tiaked fudow ; vhinaviuvn nidvcd ; 
ear with Well-developed tragus, antitragus, and supra- 
tragus ; skull with mu/z/dcmind mes(>pterygaid fossa long.,, 


The Desixni of the Lu 

So far i:is 1 am awpire, .M'iller i,s tlte only a u tit or wlio has 
attempted to affiliate the LutriiuB defJtiiteiy with one of iJie other 
■'subfa.Tnilies of M'ustelidaa Thh k embodied in the suggestion 
that they' ap [tear to be essentially budget's in (M.liiiefl for scani- 
a.quatiedife,” Even granting the'widest [Mtsslble meaning to the 
word badgers, - I am quite; unable to 'agree witli .this view. 
.Miller, I think, placed too'^ raneh'' reliance upon ■ the' teeth .; but 
it. does. not', appear 'tO' me' that tlie .teeth of 'JAitra lutra^ |E'ai'ja|t.s 
th,e least ''modified' of all' the Otters,; are I'uore' like those, of Meks 
tha'ii' of MmrUs, ' Again, in’ the, Otters tlie sl'b*i|)e of theski"i!],,\v:itb 
its flat or' sliglitly" arched crown, 'its short muzzle, long' back,:a't"id 
forwarcHy set ' posterior; pa, la-tine foramina, forci'b'ly 'i"’e<?a,Ils th'at of' 
Mustda oir is’ quite unlike that of. 'iWe^,"' ot* indeed of 

"'any of the 'genera' 'usually' ref e'rred. to the M-elinm, in all'ktf '.whicb 
.the 'skiill ■ has . a long’ jaw and. short' .back and, except ■ in ' the' 

* I have not examined the type of CImy’s genus JBaran(}ki, tiamtely munatnnia, 
'whieh is, I believ'e, the only other. admitted species of Old WpiEl (Ht'eiV'.,.' 
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Skiinivs, tile palatine foramina in question placed on tlie maxillo- 
palatine suture. 

Both Alustela a.nd Grison are predatory- terrestrial forms : and 
on a priori grounds it seems to he much. more probable that the 
Otters are the descendants, modified for aquatic life, of some 
group of active, predatory terrestrial Maistelidie than of com- 
paratively inactive, specialized diggers like the .Badgers. This 
view is supported by the long, slender, flexible body, tlie long 
tail, the broadl}^ webbed, well spread digits, small claws and small 
front paws. These characters are found associat^ed onl}?- in the 
genera currently referred to the Mustelime, but not in aii}^ of 
the so-called Melin^e, which ha,ve a short thick body, short tail, 
closely tied toes, pow^'erful claws, especially on the fore feet, and 
the latter are larger than the hind feet. 

Another point worth consi<lering is the presence in a fe’w 
unrelated species — i.e. Luira canadensis^ according to Gray, and in 
HydHctis macuUcoUis and Amhlompv cinerea — of hairs upon the 
lower side of the webs of the feet. It seems to iiie to be difficult 
to explain their occurrence on the hypothesis of the descent of 
the Otters from naked footed Meline burrowers. The hairs seem 
to be quite fuiictionless, and they have all the appearance of 
harmless vestigial structures suggesting the descent of Otters 
from hairy-footed forms. And since the Martens, Wolverenes, 
and Weasels, in fclie broad sense of the word, are the only members 
of the Musteiuhe, apart from the Otters just mentioned, which 
have hair upon the webs lielow, these hairs may he regarded as 
a,n additional item of evidence pointing to those active predatory 
Musteliche as standing nearest to the extinct ancestors of the 
Otters. 

It is not of course suggested that the Otters are the descendants 
of any of tlie Martens or Weasels known to us, but that they are 
an offshoot from that line of descent; and I visualize their ancestor 
as an a.ctive terrestrial, predatory M.’iistelid witli a well-developed 
tail and feet with the longish iligits provided with short, sharp 
claws and united by wide webs, hairy below but not so hairy as 
in Alartes or Ahistda^ and with the pads pinbaHy as laige as in 
Charronm^ ’svith the skull shaped like that of Musielct or Grison^ 
tlie amlitovy bulla like that of Maries and also the dentition, 
except that the upper carnassial had a larger inner lobe such as 
is seen in 6 V/xom,., 

The enlargement of the hind feet as compared with the fore 
feet, the. thickening of the fecial vibriss^e, " w ith tlie ' correlated" 
expansion of the upper lip and ■ enlargement of the suborhital 
foramen, the reduction and simplification of the ear, the texture 
of the fur, and the muscular development of the tail, are special 
adaptions to aquatic life. Similarly, five enlai^a'Cineiit of the hack 
teeth, recalling , in '.a- measure that of 'the. Melinse, may be looked ': 
upon- as an adaptation for breaking up 'fish-bones - and "rendering'- 
them ,harin1e.ss to swnllow. 

The explanation of the great difference in dentition between 
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tlie Ot-ters find tlie Bejils nia}' be explained in tiiis way. Otters 
iTij:istieid"e tlieii* fish and require l)i‘oad, liet-erowiied teeth for tlie 
purpose. Seals swallow tiunn entire, a.nd tlie teeth a.re iiiodiiied 
for cateliing and holding the slippery prey. 

[No'rE.] A.fter this pa.per was wiit^ten, Mr. Tlioma.s drew inj 
attention to tlie elaborate monograph of tlie jjiitrime published 
by Pohle in November 1920 (Arcb. f. Natiirg. 1919, pt. 9, pp, 
247).. So far a.s tlie speeies I liave discussed are concerned, Poldeds 
systematic results, based upon skulls, teeth, and dried skins, differ 
111 tovo points ordy fiann mine. While admitting tlie genera 
A/nibhrm/^v and Aoni/xA^ as distinct from L/tira, he granted Lutro- 
yede hanmg only suhgeiieric rank under LiUra^ and dismissed 
rnmndicoilis arid two related speeies as “Die anfcrdhjo^As-Griippe’’ 
of JjUtraf. Since the properly constituted subgenera and 
“groups” of speeies of one generation of woi'kers almost 
iiiva..riably become the genera of tlie next, the fullilmeiit of tlieir 
destiny in tliat respect by Lvirot/rde and tlie 7nacidAx)Uis-groxif> 
loay, I tbinlc, be confidently predicted. 

I see no reason, therefore, for making a.ny change in tlie text 
of tin's coiTnniiriica,tion. 

* Polilo missed I*amongx altliough he luid the description of eo-ngimt liefore liim 
aiic:l'hp|>a.reatly pleiitA- of material of the genus in the skins and skulls of tlie species 
lie descrilied ns Aonj/.v niicrmlm. Tliis rennirk, ho\ve^'er, is not intiwled as any 
disparag’enient of Pohle’s work, which appears to me to be exee|)tionally good. In 
addition to the genera and species, it disils with geogTaplueal distribiitioiij cranial 
clianges with growth, milk-dentition, iuid so fortli. 

t Similarly, Polile established “ nieS'/neafcrtaa-Gruppe'’'' Barungki Gray] and 

Die ;p/<//ca.s‘/.<f-Oriippe ’’ for the American Otters eanademh, (.uvneelmH^ caon/eD, 
platensh^ prn'meax and group for which the name Lonfru Gray ajipeavs 

to be the oldest, with Latiuvhta and Nufria as synonyms. 
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30. The (,k)!ii|)a,rai.ive Ariatoirsy of ilie Koala (l^Juxscolarcl.os 
cinereus) and Vulpine Phalano-er ( l^rirliosiirus riUj^e- 
iuda). By (.T-iARLEiS F. Sonntag^ M,D.j F.Z.S., 
Anatomist to the Society. 

[Received Alaj 7, 1921 : Read June 7, 1921.] 

(Plates Y., VI. ; Text* figures 53-63.) 

Tlie observations recorded here are based on the exaniination 
of an adult male Trichosurus vulpecida which died in tiie Society]s 
Gardens, and a young female FJiascoIarctos cinereus whicli 
Mr. A. F. Ilichardson, of Hull, sent to us for examination after 
death. 

The measurements of the Koala are as follows : — 

Centhneires. 


Length from tip of nose to root of tail 50 

„ of head 12-5 

„ of tail 2-5 

Greatest width of head 7*5 

Length of fore limb (arm, 9*5; forearm, 13’5 ; 

niaiius, 4*5) 27*5 

Length of hind limb (thigh, 11*5; leg, 12: 
pes, 5) 28*5 


Tlie e.Yternal cliaracters presented nothing new. 

Sir Everard Home, who wrote the first account of the internal 
anatomy of tlie Koala, in 1808, described the clmracter of tlie 
glandular patcii of tbe lesser curvature of the stomach, and the 
prostate gland wdiich reseinhles that of the Kangiiroo ; he also 
recorded the alisenee of tbe patella. (5). Eighteen years later 
Dr. Idobert Knox, of Edinburgli, described the long cieciiiu for 
the first time, and mimed the Koala the “ Wombat of Flinders’’ 
in honour of its discoverer. He also criticised tlie writings of 
Home, Illiger, Cuvier, Desnmrest, ami ' Be Biainville. Since 
then accounts of the anatooiy of the entire animal liave been 
written by Martin (8), Forbes (4), and Young (13), and indi- 
vidual oi’gjins liave been described by Flower (3), Owen (11), 
Mricalister (7), and Chalmers Mitdieli (9). The histology of 
di^fferent parts lias been described by Oppel (10) a.nd Brans (1), 

Tins A,xatomy OF TLIE Heab ' 

PJumcolarclos cinereits. 

'When the skin of;' the head is '■removed' it is seen, how 'the 
platysma xnyoides, muscles of mastication, auricular muscles, and 
those 'round the orbit 'and mouth are strongly rleveloped. 

, The plaiysma m?/oules tirmesi pdstexdorlj from .a stro'n'g,panni-' 
cuius carnosiis. It 'has a' olearly-defiiied line of ', attaclmient '.tO'' 
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the lips, and .some of its fibres fuse with tliose of the muscles 
of the angle of tlie mouth. :iml oi’lut. It covers the j'intitu'ioi* 
of tlie ri,ia.sseter muscle and the facia] vessels. ...f.t has been «hvi<le<.l 
along the lines hh in text-iig. 53, 

Tlie 'itut.sseier muscle (text-fig. 53) has !>een d(.,!sei'ibed l)y 
.Miicalistei*. It .lias a tendinous lower hortlei.* (/>), from umlc;:vr 

cover of wliicli the Jacial ariery {a) e,merges iiiid inins a,iite,i '0 

snperio,i:'l\' ; it gi\^es off an extermrl nasal fn-ancli (r) wliicii imris 
along tlie aiitero-snperi()r border of the cheek- |)ou,cl‘i, ((.'1*). The 
inasseter is crosseil by the anterio,!* facia] vein ((/), transvei’se 
facia.1 artery (f)^ {iml Htensen’s J )uct (e). 


Text-figure 53. 



T}u 3 sicle of tlie head 

y. l\ posterior auricular vessels ; 1. parotid glaud. Other letters hi text. 

Macalister 1ms described tlie attohms, 'aUrahans, and reim'k&ns 
'muscles whicli a,ct on tlie large auricles. 

d^'.he antm*iA)r facial vem has the usi,ial origin, eoi'n‘se, reln 1 '.i(,:),n.s, 
and I:)ra;m:!}ie8, ' It unites 'with' tire posterior facia,! 'vei,'i"i O'u tin? 
surface of the e:xoceipital' 'pa’ocess (y)'to 'h'.irm tl",ie e:xt'.eri:ia] jugulsir 
vei'ii. ;TN’o,part' of it'’ is ' seen; hi 'the' interramal space of the 
inaudible,, ' and the 54 , ni), 'whicl::i is 

lo'ng. arn'l ' ,,V“Sh,a;ped, .connects the external ji,'!gular vo'i'ns (r,i:) 
instead' of tlie an terio,r facials ; it receives lingi'ia.l, muscular ( 3 , 
'1,8'), sub-maxillary ( 21 ), and a single suhmerital 'veii'i (2), I'Jiit 'iio 
mUerlsr jugtdar connects it to the internal jugular vein. 

■The FarotidGlaml is large, and forms ■ a 'prominenlv 'nm.ss in, the 
face .aiicl neck. - Eunning'on its surface are 'tlie posterior auricular 
'Vessels. 

The.neck is 'divided, as usual, into me.sml' and lateral triangles 
by the sterno-mastoid muscle .{text-fig. „ 54, 10 ),, and these, .have 
the': usual boundaries. ThC'/’liase of the' lateral tria.ngle is formed'. 
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by tlie' clMviele ('17) as in all Marsupials exce|')t the Peramelida?, 
which have no clavicles. 

In the space between the mesial borders of the stemoniastoids 
there is a tliin muscular sheet formed by the mylo-h3mid (i ) 
antei'iorl}", the digastrics (9) an tero- laterally, and the sterno- 
hjmids (13) postei'iorly ; the sterno-hyoids have become separated 
from the hyoid hone in this specimen, but the whole sheet plays 
over it. x\nterior to the digastrics are tlie submaxillary glands (4). 


Text-figure 54, 



The superficial anatomy of the aeck of JPhascolarHos cinerens. 

5 and 6. anterior and posterior facial veins; 7,20. exoccipital process; 8. posterior 
auricular vein; 11. external jujrular vein ; 16. supraclavicular nerves ; 
17. clavicles; 19. masseter. Other numhers in text. 

The space between the sheet and the sterno-mastoids is bridged 
over by a triangular fascia (14) which cavers tlie common carotid 
artery, vago-sym pathetic nerve-trunk, and the nerve to tim 
pretracheal muscl es. It cl oes not cover the internal j ugular vein , 
which is under cover of the sterno-mastoid. 

Trichosicrtis 

The superficial anatomy differs from that of .Phascolaf€tos"'m. 
the following respects':— 

i.' The'.platysma is' not so well '/developed. /'yS..' The 
nasal artery does not follow a cheek-pouciu 3, The auricular 
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are ooh 8 <i powerful. 4 . The veua trarisversa 1*8 Isorr/zautiil, 
aud rims liediweeii the JOiterior faeial veins. I.l- is eoui sect, cal i»o 
tlie internal juguhir veiiis (;r) and receives two snhinental veins; 
a sirrnll pa.rt of it |{.)0[)S into tlie interi’a.ma,] sjaace, 5 . Tia* 
sti(a*no-,l']3a)i<l inuseles a.re jittaclierl to tluj liyoid lione. (>. 'Fho 
superflcaal slieet between, tlio sternoinastoiiLs of I^^lmHCxMretos 
is aljsent. Neither in IViamiJurclos nor in Trlchmn/rtis does id.ie 
vena tra,,nsversa, receive kiiyngeal veins. 


Text-figure 55. 



TIu^ suaevfunn! aiialottvy of thc uc*;k o{’ Trichmirm mljy'eiihi, 

KuTnlnn’s us ill piTvjous fjji’urcv 

Tlie deep' anato.iny of -the' Deek diflei-s grejiidy i'u 'l./he 
species 

liiascolarctos einereut^, 

, "■ Wlieh the muscular sheet described above ,is I'ei'noved tlie 
conditions 'Shown in text~fi,g. 56 make their'ai'ipejn'ance. 

, The "wa,llS' of the month ■(/) and piarrynX' (//) lie, iin'i',nedij'itei3-^‘ 
under cover of tlie muscular sheet, and the '.follo'wi'Ug 'structures 
'arC'Seeii to' lie on their' external surface ' 

1.' Two long, narrow; strap-like genio-liyoid imiscles (a',A'd") 
running from, the 'symphysis nienti .to ' be .attached in ' tlie 'liy oid 
bone (m) and. larynx ( 1 ). They cross the lingual ari-ories (a). 
.2. The lingual arteries. 3. , Th'C' h^'poglossal'. nerves (a?).' "'.4. The 
|)haayngeal;.branches 'of the 'vagi .(//),. which are .very, ,tortuoiis"; ; ■. 
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Mac<ilister , (7) described tbe styloid yronp of riiosoles' ms 
follows: — The styloid group form a single sluMv't, iJie liind 
fibres of whicl) pass to the pliaryiix, the middle to tlu.^ cer.'xi)Ohy.‘d^ 
riiiiler tln^ stylohyoid ligawievit ; tlie jinterlor pass to the side ot 
tbe tongue.” 

The ilk/astrws liave tlie usual a.tta.ehmeut,, a-nd t.hey are united 
by imisciilar iilxres to otlier muscles a.round. 

The stylo-hyoid ligmueoi is loose (text-'fig. r>(>, //,). The geido- 
iiyoids a.re eonneeted to the digastrics 1)}^ muscahi.r slips {b). 


Text-figure 57, 



The deep atm tomy of the neck of Triehomrvs vnlpeeula. 


D. sterno-niiistoid ; 13. ; A', hyoid hone; m. coiniium carotid artery; 

a, extenml jtig’ular Vein ; o., vena tranaversa; y, anterior jugular vein ; 
r, {{, tli^-’roid aijd laryngeal arteries. Other letters in text. 

; Tbe/'Ctirnca-iJ lyiiiphatk glands form two groups. .The first, 
coiisistiiig ' of a few . large, glands, is a' little, .posterior ■ to the 
pro'miiieiit aHspheiioid' bulhe' Tbe.'smail glands of 'tlte .second 
group are around tbe 'great, veins at tlie root of tbe neck. 

The distance , from ,'tbe sympby>sis, -nienti to ' the level ,of "the 
angles of ■■the .mandible is- 6,010., from -tbe angles of the .mandible 
.tO' tbe liyoid bone'- cm.,. 'and from the ' hyoid .'bone tO' tlse 
sternum ,6" cm..' ■ vV'-;. , ' ' ' 
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Trichosifjms ■imlpecida (text~iig. ^>7), 

Tire deep anadoiiiy of tlie neck difiei-s froio that of Fkasco- 
larctos in the following respects : — 1, The walls of tiie mouth 
and jjharynx are more deeply placed under muscles. 2. True 
hyoglossiis muscles are present (B), so the lingual artery (c) and 
hypoglossal nerve (d) are more deeply placed. 3. The thyroid 
gland is applied to the posterior part of the hirjnx and is far 
anterior ; it does not pass dorsal to the clavicles. 4. The 
alisphenoid bidhe are not so prominent. The exoccipital pro- 
cesses are not visible. 5. The external Jugular vein is formed on 
the surface of the sternomastoid muscle. 


The Eespiratoey Organs. 

In Phmcolarctos tlie epiglottis is broad and entire, with an 
emarginate apex, and each lung contains two lobes; Ikmbes (4) 
described two left and three right lobes. No azygos lobe is 
present. In Trichmurus the epiglottis is notched ; the left lung 
has two lobes and the right one has four, of which one is azygos. 
The tracheal rings are wide, but deficient dorsally. 

The nasal tube of Phascolarctos has no median dorsal ridge, 
and does not grip the laiynx, whose epiglottis is so large that it 
could only be accommoclated by considerable stretching of the 
orifice of the tube. 

In the nasal tiib^ a median dorsal ridge, and 

it gripped the larynx firmly in my specimen. 

Sir Everard Home states that the Koala utters a shrill jell 
when hungry or hunted, but Owen say^s that he never heard a 
note of any kind from the Phalangers. 

The Mouth. 

Phascolarctos cmereus^ 

The VeMihtde, ---Fleshy- lips are . connected to the, gums by lax 
frenums, of wlvich the upper is *6 and the lower is 1*2 cm. long, 
'',riie cheeks 'are attached -to' the . gums': opposite the canine ' tooth, 
and posterior border of the premolar of the upper jawv on each 
side; between these lie the mouths of the cheek^pouches 
(Plate Y., A)- already ' described ' by 'Owen (11), Young' (13), and 
‘Forbes (4).' , , 

.BYrbes states,,' that ■‘‘■the mucosa- of, the. ■■ .cheeks: is .'kmootli 
throughout”; ,but in''m.y-s'peei.m'en,' it: hs, covered with' rounded 
papilhe, which are all visible to the naked eye. Tliey extend on 
to the fauces, and for a short distance along the outer walls of 
■.the cheek-pouches,' biit'\they', are''''' '-absent'. 'fimn the lips whose 
mucosa is .quite' smooth., , Thoy are: -■not; regularly arranged like 
the ' papillae- of'- the ■ cheeks of :tb.e '■■TJngulata. 
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Tile veistibiile ruicl CRvmn oris coininniiiea.te tiiroiigli tlie 
Tifisteaiifi aiiteriorl)", and 'IxTuini tlie last pairs of teeUi 

posteriorly; tlic^ .former of tiiese is wide aial the lattcn* nairow,, 

The Pedate (P'late Y., A.),~“-1''he ri|..»per iiieisnr and eaniue ii3etli 
siirroiiiid a siiiall area on wliicli tl.iere are six sniaii tirhercles, 
but tliese do not cover prominences on tlie })remaxillax i.mnie- 
diately belurid these lies tlie first of the nine palatal .ridges, wliicli 
are most marked anteriorly. Forlies also descrilied nine ridgcss, 
and Young recorded eight, kta.rtin descrilied eight fii:!:TO'ws. d1ie 
a,iiterio:r lidges are transvei’se, and are- complete or incomplete, 
hut some of the posterior ladges ai'e carved and l)ear small 
nodules on theii* anterior borders. 

When the mucous rnemlirane is removed tiie l)ony palate is 
seen to have a sinuons outline wlien viewed Ictemliy (text- 
:fig. 59, B). ^ 

The soft pcdale is long, smooth, and devoid of a uvuda. 

The isiPmiis fim.eluvi (text-fig. 59, g’) is a cinuilar ’orifice wliicdi 
admits the tip of the index finger, and tlie fauces form a septum 
without tlie tonsils, which lie fer liack in the pluirynx at a 
distance of (> cm. from the incisoi* teetli. 

IPichosiirus vidpecida (Plate Vh, .P). 

Cbeek' pouclies are absent, and tlie vestibule and mout h com- 
niunicate as in the above. On tlie [udatid area, siirroimded !>y 
tlie incisor and canine teeth, wliich form a more perfect arcade 
than in F ha scalar ctos\ there is a median ridge and sevei’al sma.Il, 
hard papillie. 

Tlie palatal ridges, of wl.!ieh tliere are six, a, re sharjier t.han in 
FhascoldrctoSy and the a.nterior ones aixt convex fcirwards, witli 
the free edges directed liackwards. Between several of tlie 
ridges the mucosa is covei'ed with papillax 

The tonsils liave tlie usual situation in tlie fauces. 


' FseiulocJdrtis perejjrinMs 

ITiere are eight palatal ii<lges, most prominent a.ntm/iorly, a.nd 
rnany iiapillsB crowd the mucosa between tliem. (.!hiHd{-|HUK‘hes 
a,re absent. . . 

The Tonoue (text-fig. 58). 

M'artin(,8), states that the' tongue of Fhaseolareios rises aljnipiiily 
from a furrow ..surroiindi'ng its liase, and ;tlie distance from 
its root, to the''e|.:>iglottis.is of an incli. I found, however, tdiat 
it'is much farther removed,. tlie distance -being si iglitly mon^ t.haii 
i| 'iiiclies,;'and'the-,Tnucosa’of -its dorsuru' is continuous u'ith that 
of The ventra.!,' wall .of the- phanynx. (text-fig. 59, 

^ e^?.fov:-™'rotal ■■lengthb.5*.5 cm.-'; -'length '-of- the , oral 
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part 5 CRL ; length of the pharyngeal part *5 cm. ; greatest 
widt'li 1*5 cm. The slightly spatiilate narrow tongue does not 
uari'ow'^ gTea,tly from base to a.pex. 

The I\:(:piUaL~~-A single prominent vallate papilla (text-fig. 58, 
A) lies in the rnid line ; it is circular on plan and conical on 
elevation, witlv tlie base of the cone projecting beyond the 
wellnnaidved fossa, ; the vallum is I'oiigh, granular, and nob easily 
distinguislied from the rough surface of the tongue. Martin, 
Owen, a,nd Forbes each describe a spe(d,men with one pnpilla. 

The fit rig if (rvrn small, and form a dorsal bounding 

xone on whicli tliey have the usual ari'angement in clusteivs and 
rows; none are overlapped by the comcal pagnlke^ whieli are 
sm;ill, pointed, and irregular in distribution. On the ventral 
papillary zone only conical papilhe are found. 

Altliough tliere are no lateral organs similar to those of the 
Primates, tlie posterior extremities of the corrugated lateral 
borders have circulai' nodules with welhmai'ked central orifices 
(text-fig. 5S, I) ; , some of these are single and isolated, but 
others are in soiall chains. Poulton (16 ) has described similar 
bodies in llalrruAlurtm tmlahaiiis^ Macropns rnelanops^ and Petro- 
gale amitkopSj but points out that their aiTangement varies; 
they may be irregidar or arranged in curves. ITe draws attention 
to their appearances being similar to those of gland-ducts, and 
suggests that the lateral organs arise from glands ; this view/^ 
he states, is confirmed by a study of minute structure.’’ 

No Apical Gland of Nuim is present, but tlie glandular mass, 
as described and ligiired by Oppel (10), sends two long processes 
forwa.rd almost as far as tlie apex of the tongue. He believes 
that the Gland of Nuhn, which is present in tiie tongue of Man 
and the Oraug-Oiiban, are pieces of tlie basal glandular mass 
'wiiich have become separated. Perhaps tliey ha,ve become 
separated oifi from a pi-olongation similar to those of tlie Koala 
and other Marsupials. 

The iafmor mvr/aee is wrinkled and fissured. In the mid line 
in front there is a well-marked rough area, bounded laterally by 
fissures. Posterior a.nd latei'al to the centi’al ai'ea sire crenated, 
transversely “furrowed pllcce fin ihriaUe -(text- fig. 58, ,.B), which 
increase in width fiwn before backwards. 

Many Marsupialia have a.subii.ngua wdiicli difi'ers from that of 
the Leninroidea in being firmly fixed 'by its apex,, to the",. under' 
surface of' the tongue.' It' varies 'in size 'in different, species, hot 
that of the Koala is ’the smallest; it bas^ been reduced' to the 
condition of 'plicavlimbi*'iatiB in’, the same'Wa.y as ..the sublingua of 
the Leninroidea gives way to the plica? of the Himiidan A few 
illustrations of the degrees of developraent in the ^larsupialia 
are shown in text-fig. 58, BMl. The suldingua also becomes 
softer as well as rediicecl in size, as in the Primates. Tims there 
is the complete hoiU'ij sublingua as ill Lennir, the softer and 
smaller'' sublingua' , iu' ' "and",, tlie plicie fimbriatje as in 

'. Anthropopithecifs, ' ' 
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Text4ignre 58. 







The tongues of some Marsupmls. 


A. ami.B. ' dwereifs ; inferior surfaces, of the tongues;' 

lateral organs oi FlidscolarctoSi TnehimmiSi ami . Fsewfoekirm respectircly 
■ L”N. 'vertical seiMons^oi 

FseMcUckk'm showing degreesuf tVeedom of the'subHrigua."" '' 
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Trichomrus vulpecula, 

Poiiltoii (16) described tlie tongue under the old name of 
PhalangisfM 'Vidpina, so I shall only mention the differences 
between it and that of Phascolarctos :~-L The epiglottis overlaps 
the base, 2. Three papill^e form a vallate triangle. 3. The 
lateral organs consist of fissures and lamin^e. 4. The sublingiia 
is a flat horny plate with a strong median ridge and a denticu- 
lated apex bound down to the under surface of the tongue 
(text-fig. 58, G). 5. The two forwardly-directed glandular 

processis are stouter and relatively shorter. 


PseMdochinis peregrimis. 

The parallel- sided tongue has the following cUmensions 
Total length 4*2 ciii. ; length of the oral part 3*7 cm. ; length 
of the pharyngeal part *5 cm.; width between the lingual attach- 
ments of the palato-glossal folds *4 cm. 

Tim P«;j3iZ^fe.-~--Three circular pa^nlke form an equilateral 

triangle with the apex behind ; the basal papilke are piominent, 
but the apical one is strongly retracted. 

ThB fimg if onn papiUce^ which are small and few in numberj 
form a dorsal bounding zone, but they have no definite arrange- 
inent in transverse rows and clusters; they are surrounded by 
sharp which form transverse rows almost up to 

the apex of the tongue. Only conical papillfe are present on tlie 
ventral boiuuling papillary zone, 

ISTo orifices of ducts and glands are seen on the base of the 
tongue. 

The Lateral Organs (text-fig. 58, K).— -On each lateral border 
of the tongue there is a row of circular elevations with central 
slit-like orifices, so tliey are not quite similar in appearance 
to tl lose of Phascolarctos, The slits run upwards and backwards. 
Eacli organ consists of six areas. On the siiri*oiinding mucosa 
there aremnany nodules and papil he. 

The SidMngua (text- fig, 58, — The most pronounced feature 

of the tongue is the large, soft sublingua. It is firmly bound 
to the under surfa,ce of the apex, as in all Marsupialia in wdiich 
it is complete, but its under surface, is deeply fissured and 
separated!:)}' a deep giip from tlie. tongue (text dig. 58, D and N). 
Running backwards in ibe mid line is a strongly-deveiopecl 
median crest, which is bounded behind by a fissure. 

Til ere are gi*eat differences, thei‘efore, between the lateral 
oiguns, ventA‘al surfaces, and vertical sections of tlie tongues of 
these: three, specms, "as 'seen in- texGfig. 58, B-1) and I-N. The 
essential differences between the sublingua) of the Marsupialia 
and Priiiiates lie in the apices-— in the former the a].5ex is fixed 
to, but in the latter it is free from, the under surface of the 
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The PiiaryxVx. 

Fhascokirctos elnerevs. 

T'lie (lisfcMiice from the faucets to the beginning of tlie msopha.giis 
is 4'5 cm., a, ml the greatest width of tlie plijirynx, which ikhtows 
from, before fiaek wards, is 2*2 cm. Tlie mucosa,, is smooth, and 
two ridges ,r'uu along the siiles of the mid-doi’saJ line (text- 
fig, f)9, e). 

Text -figure 59. 



The jjliaryiix of I^Jiaseolarclos cmereMs, 
lAxidaiuition of lettm ill 


' The ^o-??,sife',(text-fig. 59, c) are.. small oval bodies in. the, dorso- 
latcnul aspect '.of the.' pharynx,' a: little, 'distance ■ a.iiterior to the 
hyoid bone. 'The'y appe'ar as pits on the interior of tlie pliarynx, 
and the' right one is surrounded by a 'prominent ridge,. . 

. '.'The The .nasal. fossfe. are; prolonged,.' biick'wards' 

by, a' conical tube, whiehi,. opens' on, .'the'Hiii'd'-dor'Sal Amll: of the' 
..pliarynx'.by a small circukrTorifice .'guarded by t,wod!eshy cushions. 
(text-%. 59, 'and C)., , '’'.It '.has '..'no mesial dorsal".',' ridge "as'.'.in. 
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mid I\'&axlocIdrus. Tiie opening lies -witliin the 
liyoid ring a, bout 5 inui. anterior to tlie beginning of the 
cesopliagiis, so tin? naso-pha..rynx is exceedingly sniall. ''Tiiis is a 
reniiia-nt of the condition present in the new-born animah 
Owen (11) describes how the larynx is gripped by t'lm nasal tube 
in tlie mammary fmtiis of the Kangaroo, and the milk stream is 
divided by tlie lai;ynx, wdiieh crosses the pharynx ; he gives 
illiistrations. ..... 

Sections through the head and neck at diffe.rent levels show 
how the shape of the nasal tiihe alters from before backwards 
(text-fig. 59, F and G). 

The KustacMcm.. Tithes (text-fig. 59, b).— The lower orifices of 
the tubes are slit-like, and lie on the infero-latei*al aspects of the 
nasal tiilie ati a distance of 2-9 cm. posterior to the hard palate, 
and at a point al)out 1 cm. posterior to tlie fauces. In Plate V. 
pins are inserted into the inferior orifices of tlie Eustachian 
tubes„ 

Trichostmis vtdpecula. 

The pharynx differs from that of Plmscolarctos as follows: — 

1. The tonsils are in the fauces. 

2. There is a ridge on the dorsal wadi of the nasal tube, but 

none in tlie pharynx. 

3. The larynx crosses the pharynx and enters the nasal tube. 

Tlie nasal tube of Pseud ocMr its has a median dorsal ridge 

(Plate V., 0). . ■ ' 

The oesophagus. 

Phascolarctos cmereiis. 

The cervical part (4*3 cm. long) is entirely concealed by the 
larynx and tracliea, and its mucosa is smooth tlirougliout. Tlie 
.thoracic. part (7*8 cm. long) has small longitudinal folds on its 
inner surface. The (1*8 cm.) is lined by mucosa 

thrown into pi'ominent longitudinal folds. At tlie point where 
it emerges from the posterior surface of the liver it is in contact 
dorsally witdi the right suprarenal capsule. 

Trichosurus vidpecula* 

Tlie (esophagus piojects beyond the left liorder of, the trachea' 
in the neck,. and it has a longer course' '(=3 ' cm.) in .the abdomen 
tban lias tliat of Phascolarctos. It is not in contact with the 
right suprarenal capsule.- In some. 'examples its abdominal' part 
is hiiiicb'sbortei.',' however. ' ■ 

; , ' The 'Pbeitoheum. 'h 

Phascolarctos cinereus. 

The, great omentum .is devoid of. fab, butmontains'aAvell-markecI 
artei'uhii' a.rcaikV,, formed byha 'branch of the splenic „a.itery and a 

. Piioc, ZooL.'.Soc.— “r9'.2lvKo, XXXYIII.v;. ■ ',3"8' v-L",''' 
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twig from tlie arterial ring round the pylo.ro -duodenal jimctioii 
(text-lig. 60, B, a<). There is notliing new to record a, bout its 
attachments. 

The lesser onientnri has a T-slurped attachment to liver and 
stomach, (text-lig. 60, A, a). Tlie horizontal limb lies along the 
lesser curvature, and tlie vertical limb runs back along tlie 
ventral surface of the stomacln 

The great omejiitum of Tricliosurus vulpecida is well laden 
with fat. 

The Stomach. 

Fhascolm'Gtos cinereus. 

The observations recorded here are supplementarj to the 
descriptions by Martin ( 8 ), Young ( 13 ), Forbes (4), Edelmann ( 2 ), 
EloAver ( 3 ), and Home (5). 

The long axis of the sac-like stomach, which lies in the 
epigastrium and left hypochondrium, runs posterioily, venti'ally, 
and to the right, and the well-marked fundus is directed forwards 
and to tlie left. Projecting from the greater cin*vatiire imme- 
diately below the pyloric cylinder is a sac whose -walls are tldiiner 
than those of any other part of tlie stomach. 

Relations : — 

Anteriorly — liver and right suprarenal capsule. 

Posteriorly — spleen, intestines, solar plexus, left kidney, and 
suprarenal capsule. 

Right — duodenum, gall-bladder. 

Left and reniral — abdominal parietes. 

Dorsal — crura of the dia.phragtn, aorta,, pancreas, riglit kidney, 
inferior vena ca-va. 


M'easuremenis : — 

Total length 7 cm. 

Length of fundus 2'2 

Width between curvatures 3*7 

Lesser curvature 2‘,2 

Iaui gt I i of py 1 or ic t u be 1*6 , , 


Arteries (text-fig. 60). — The stomach receives its blood su|;|;>ly 
from the three branches — gjistric (a'), liepatic (h), and sp,l,enic ( 7 .;) 
—of tlie cceliac ' division of Tlie ece!ia.co-m.esenteric artery (see 
page 570), a.nd each vessel is a,cco.inpanied by fine ne,rvHNs derived 
from the vagus a,nd solar plexus (text-fig, 60, A), 

I'iie gastric ai‘teiy divides into a large ventral liraneh (d) and 
two doi\sal braiiclies (e)— litrge and smal]. The former, after a 
straight course towards the stomach, breaks up into many 
tortuous vessels ramifying over the fundus, and some can bo 
traced into, the left side, of tilie gland-patcli.,' The latte,r,,ina.ke a 
similar vascular arrangemeBt'Oir'the dorsalaspect of Tlie fundus, 
ami 'supply ,, The patch as well* 
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Tlie iie]:)a,tic artery gives off a Ifi-rge gasti’ic braucli (G. A.) 
wliicli divides into four — two dorsal (g. g) a.nd two ventral — 
braxiclies {7o li). Eacli pair supplies one surface of tlie stomacli, 

Text-figure 60. 


Oesopfyspifs, 
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and foi’ina lia.lf of a va.seiila,r ring encii/cling tlie pyloi‘ 0 "diic>(ieiiai 
juiictioiK They supply the ga,stric wall and g]a.atl-|)at,(yii. I^he 
pyloro-diiodenal ring eoinnnmioates witli tlie nie.senteric arteries^ 
and a twig forms a long a,rcade (m) in the gi’eat omentum with a. 
branch of the splenic ai’teiy ; this arcli gives off vasa bre\Ta, 
which, enter the stoniacli-wali verticall;/ (t-ext-fig. GO, B). 

Tliere is no continnoos vessel or arcade on th.e lesser ciii'Vjitiii'e, 
foT the gland-patch interrupts it. 

The veins enter the portal and splenic veins. 

The gastric nerves (text-fig. 63, T.Cx.P.) form a, complex plexus 
on the left side of the gland-patch, and are iiiteiTiiingled witli 
bi'anches of tlie gastric ai'tery, a,nd fine nerves readi tlie stoniach. 
along brandies of the liepa.tic a,rtery. Tliey will lie deserilied 
later along witli tlie solar plexus and vagi.is nerves, dihe nei’ves 
reach the interior along the course of tlie arteries. 

The interior of ike siornack, (Phite Yl., A.) wasbrielly deserilietl 
by Martin (8). Apart fi;*oni the eiuiineration of the orilicios of 
the gland -patch by several aubliors, no other description of the 
interior has been published. 

The long axis of the ova,! gland-piatdi, which, lies along tlie 
lesser ciirvTitnre of tlie atoniach, is 2 cm. long, and the width is 
1*7 cm. Its inner surface lias tliiily orifices of difierent si,zes, 
arranged in rows a.t riglit angles to tlie long axis of tlie patch. 
In addition to these the lens reveals how the surface of tlie patch, 
is .finely-pitted. 

The remainder of the inner snrfa.ce is traversed ];>y rugie 
radiating from tlie edges of flie ghxnd-pai.cli like the spokes of a 
wheel. Tiiose lainning towards the lower end of the msophagus 
are short and Y-sliaped ; those passing into tlie fundus and liody 
of tlux stoinacli are at first straight hut undidating later; none 
are present in tlie sa.ccu]us on tlie greater curva.tui'e ; {ind those 
passing to the pylorus are few in number, hut stronger tlmn in 
other parts. 

The iiiuscuhd'ure of the pylorus thins oiit on the v ails of the 
sacculus, and that of the (esophagus thins out on the fundus and 
Ifivsser .curvature. 

The gastric contents consisted of a viscid creamy cliyme, and 
tliey, reseinliled tlie .con te.n.t.s of the stoiimclis of two Langurs 
W'hicliT ■.exa/riiined. In the Bloth, on the other han,d,aS'.I sluwved 
in, a previous, paper, The stomach contained many }.ia.rd, almost 
eiitireTeaves. 

, ’ Specjhil., gas trie 'ghiritlnlar, apparatus is also „presei!t in .the 
Wombat, Beaver,, Dormouse, Manatee, a,nd I.)ugong. It' ivas also 
present 'iir'' the-' now' exterminated Bteller’s Bea-Cow (Jikytirm 
stelleri). Knox tliought that the apparatus in tlie Birmiia was 
an electric organ, and traced tlie. 'two vagus nerves into it.' 

,The pylorus projects intO' the duodenum (Plate Y'l., B), 'as i,u 
.. 'The' human 'form h.a's 'been., ''likened to' tlie projectii'ni' 
of '.the cervix 'iiteri I''nto.' the', vagina. . /The free s'urfac (3 is :roi;io-h 
and vi'llouso ', ■ : . : 
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Tri chosiuras vidpecida, 

Tlie stoiiiacli differs from that of Fhascolarctos in tfe following 
respects ; — 

L It is more globular. 

2. There is no sacciilus on the greater currature, but the 
stomach projects to the right of the pylorus. 

3. Tlie gland-patch is not present on the lesser cnryatiire. 

4. Tlie pylorus is not sncli a w^eil-defined c 3 -liiider. and does 
not project into the dnodeoiirn as in Man and FJiascolarctos. 

5. The walls of tlie stomach are relahively thinner. 

6. Tlie mneoiis membrane is roiigli, but has no riiga 3 . 

In a hitherto iinpubiished note Garrod states that the fundus 
of Ouscus macidakis lias a reticulum of nigaL 


The Iktestines. 

I%ascol(irctos cine^'eus. 

The external and internal cliaracters liave been fully described 
b}^ Foi’bes and Chalmers Mitchell (9), and I have notiiing to add 
to ttieir accoiiiits. My measurements ditfer greatly, however, 
from those recorded by various autliors. The figures in the 
following table represent indies, and the asterisks denote that 
fresh speciniens were examined. Ldnnberg’s specinieii was a 
niammary fcetus'^b If due allowance is made for slirinking 
iiuiiieed by pieserving Ihiids, it will be seen that tlie lengths of 
tlie different parts of the intestinal tube vary greatly in indi- 
viduals, and have no relation to the length of tlie animal: — 



length of 

Small 

Large 

CiBcmn. 


animal. 

mtestines. 

intestines. 

UvBox (1826) 

23 

92 

128 

77 

Martin (1 836-) $. 

not given 

not given 

76 ' 

50 

Owe,n (1837) 

. 23 

■ '92 ': 

125 ' 


^Forties (1881) ?, 

.' ,17 ... 

115 - 

93*25 

46*75 

Forbes (1881) $ . 

20-5 

111*5 

■ 160*8 

', 66 

Lciimljerg (1902). 

,, '' 3*5,.' ' 

14*55 

11-45 

,;3*4 

‘■'Sonntag (1921)... 

21 

54*5 

,,75 

""','36 


Ldnnberg (17)" compared The 'measurements of, the different 
parts of' the intestinal tract' of Phmcolarctos nxid ' several other 
.BlarsupialSj, and he also compared those, of the' foetal and,' adult 
intestines, taking,, Forbes’s ''hgures'. as' the standard for the latter. 
'He came,' to the' following ■'.'.'conclusions.::--—^*,''. . the difference 
is 'q.uite,'" striking with' i'egard'to''t'he emeu and, th'e' large intestine. 
The former is proportionately only about a third as long in the 
fffitins'.asdn 'the/'f nil- grown animal, and the latter less than half 

A** Tlie mammary foetus ia tke new-born animal fixed to the nipples in the pouch. 
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as large in tlie fcetus as in tlie aJult. Tlio iliffereiioe oi the 
small intestine in stages is rmt so great, that of tlie in,:‘fcius 
being atioiit foiir-lifths of tlie same in tlie aiiriit. J.t is also to be 
rernai“ked that- in tlie fadns the small intestine is (a:)iisi('le,ral)lj 
longer than the colon, hut in tiie adult tlie reverse is tlie casm 
The differences can of course be a, scribed to tlie (liifereiice of iiie 
diet of ],,)oth stages, The milk food of the nm.mmjiiy fntais is 
chiefly or coiiipletely digested in tiie sma.ll intestine, but the 
vegetable diet of tiie ad alt needs a greatly developed c;,ocinn and, 
colon, Tiie longitudinal folds of the ctecum and colon are, 
iiowever, already developed in tiie faitus.’* 

It is possible that the giwvth of tlie intestinal ti’act in my 
S[)ecimen lia.s been considerably intarded. 

Ellenbeigei:*, Tnllberg, and J’diniiberg believe tliat tlio large 
size of ti.ie ciecuni in many auimfils, such as the Ilorse, Koala, 
a.iicl some Kodents, is brouglit aliout liy tlie presence of a large 
amount of cellulose in the diet ; and when the srmdl intepStine 
deals witli all tlie elements of the food, there i^s no .speciaJipSa.tion 
ill the caicuni and colon. Liinnberg also speculates about tlie 
great lengtdi of the small intestine in phyllophagous M'apmma,Ls. 
ile states that the leaves consist of cellulose and ce.rtain proto- 
plasinic, amylaceous, a.nd otlier su]).sta.iices contained within 
resistant envelopes. Some time must elapse, therefore, before 
tl:ie.se aii-e broken down and their contents become available for 
digestion and absorption ; the .sinall intestine is, eonsecpiently, 
long. 

Ldiinlierg’s vieWpS, however, will not account for the conditions 
present in tlie intepStinal tract of tlie phyllopliagoius Tiiree-toed 
Biotli {Bmdypibs tridmtylm). In my paper dealing with its 
anatomy (18), I pShowed that tlie intestinal tract is sliort, the 
caecal |)oiich is rudimentary, and the interior of the colon and 
rectnin offers a large absorptive area, due, to tlie exca,vation and, 
folding of tlie ioucoupS menibrane; it popssesses .spbincters wliicli 
are .similar in cliaracter to, but ]a.rger tlian, tlicrse of l:,heca:;eum of 
Brichosimts mdfmnda, apud its niuscular coat, wliicli thickens 
from before b.'iekwai'ds, may have a, simila'r function to t,ha.t of 
tile cfficum of, T. mdpemla'. 

Altlio.ugh.'tlie stornach of B. tridaMylus eontTiins many liard, 
a.],mo.st' entire, leave.s, tlie inte.stina,] tract corita.i.ns , none, so tlie 
cellulose' a.nd imrd materials ha.ve been conijiletely comminuted 
aiui reduced to the state of cliyrmv; Ktipp’s ana]ogi{‘S a,re intere.st" 
ing in tints coiinection, for lie likeiipS the paunch a, nd pylorupS to a 
crop and, gizza-rd. , .This thorough digestive "p,rocepSS niust tlirow: 
"les.s 'work on the 'smapll intestine.s, which, in'conpseciuence, are sliort. 

The,:ohyme yields, a number of substances,, for a.bsorption in .the 
; small" ,,ii:ite.sti lies, .and ■th.e-:i’einainder' .is.. abpSorbed fro, nr tire la,rge 
'iiitestines,"whopSe' pocket.s ; and; spliincters retain it ' in 'the :c,olo.,n 
'; 'and;, ..rectum,,' .and, the' muscular coat moves it " backwards ' a^nd 
^forwards ; and thO' sphincter .ani'. has a retaini'ng; fuiiction similar 
'to;that\.of '.the 'septaK,igheivup iiiThefeoIoin^ 
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The differeuces bei'Aveeu these tvs'o phyllopiia,g’Oiito j^I'aniiiiaJs 
iiHist therefore be due to complexity of the stomfmdi and tiie 
diftererit varieties of specialisation of the interior of tlie colon 
and rectum, but the increased internal surface of the colon and 
reetiiiii of the Sloth is compensate«i for by tlie large size and 
great length, of those of tlie Koahr. The Laiigiii.‘s are inter- 
mediate in the complexity of their intestinal tract between the 
Slotli and Koala. 

In P/mscoZoHM/.s mUchelli the caecum is consideraldy rediiceib 
and Lbnnbei’g believes that the colon has become considerably 
enlarged to take oii tlie cellulose-digesting function of the cfecum. 
The stomach is simple as in the Koala,, so it has not iiacl any 
modifying iniiiience on tlie compilexity of the intestinal tracTi 
as in t!ie Slotli. The Wombat h<as external saeculi, but tlie 
Sloth has internal cavities, so there is a greater similarity 
between tlieir colons than exists between the colon of either of 
these aniiiials and that of the Koala. 

I have already shown liow tlie coin[)lexity of the atoinach is 
also influenced by the degree of developiment of tlie buccal oi'gaiis 
(19). One must ta.ke a wide view of the whole alimentary canal 
from mouth to anus in framing aii explanation of the physiology 
of any one part. 

The IJiunary Organs (text-hg« 61). 

Fhascolarctos cittereivs. 

The right kidmjj is o‘2 cm. long, 1*8 cm.Avide, and 1*6 cm. 
tlviek ; it lies entirely anterior to the lerft whose coiTe- 

sponding ineasurements are ibT, 2-4, aiul 1*5 cm. ; its Inlom is 
ventral in position, whereas that of tlie left kidney is mesial. 
The structures in tlie hilus liave the usiia.i disposition in regard 
to one anotlier. 

On section each kidney is xseen to possess a tliin cortex, and a 
single laige piapiila. 

Tlie surface of each renal pielvis and lulus is covered by a pilexns 
of small vcdns. Tliese communicate posteriorly with tlie veins 
ascending along the ureter, and tiiey open anteriorly into the 
renal vein. , ’ . 

right wreter lies parallel to, .but 1 cm. to the right of, the 
vena, cava inferior. It passes ventral to the iliac vessels and 
runs posteriorly along the dorsal pelvic wall. It opens into the 
low^r and back part of the bladder. 

It is accompanied by small veins from tlie pelvis ; the latter 
are joined by veins from the ovaries, after which a ladder-like 
arriuigement of veins runs up to the venous plexus on the ventral 
.^surface of the renal pelvis ;(text-fig. 61'. 0, ■ 

The '''left ureter^ runs along tlie left border of the abdoininrd 
aorta, crosses the iliac a^essels, and coiirses through the pelvis as 
does the right one. The veins accompanying - it are numerous 
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soroe of tliein lumify ; so dense is tlio venous lalexns tliai. 
tlie ureter is co!iceaIed by them. A,t first siglit it looks like 
cord of veins. 

John Hunter (22) showed tliat the relative positions of the 
kidneys of I^^taitrus iagiumoides are sinulai;* to tlie al.)ove„ 


Text-ngure 61. 


L / t/' e r 



A. heart and ot Phascolarclos ciiicrem with origins of rigiit suhchiviao, 

right common carotid, loft eoinmon carotid, and left suhclavian arteries, from 
right to left, and described in te.^t as. a, 5, c, d:. B, heart and aorta of 
■ ^ TrieIw8U‘rus, mlpaenla^t' C. kidneys and ' .some .of the ahdominaH'Voins : 
L.sjt.c. and B.sji.c.;, suprarenal capsnlesj p.l,, peritoneal ligament : I) and 
E. origins of vertebral arteries in l^Jmscolarcios einerem and Tricbmnrm 
■ ■ ■milpecida^ "respectively',:,:' F'^and (S'. ;8plecn8' of .and 
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T-he hkidder is pyri.for]n Jiiid iiroL biit no uraelHis is seen. 
.Ija.fceKiI peritoneal folrls couneot ,it to tlie pelvic -wall, but no 
ofciier ligaiTients ni-e pi'esent. 

Trichos'if/nis v ulpecula. 

Tlie a.,iiterior of tlie rig] it 'kidne}^ is received into a deep 
recess in tlie and its posterior pole' is level with tlie hiliis 

of the left kidney. T.he b.l.‘idder is transversely cori’rigated o.n 
tlie surface and no nrachus is present. Only one wide renal 
papilla is present in eacli kidney. 

Geneiiatiye Ohuans. 

I have notiung to add to existing accounts of the generative 
organ >s of either species. 


The Pancheas. 

The duct is dead-wliite in Phascolarctos and shines through 
the translucent brown glandular tissue. The latter in iny spe^ci- 
luen lias the same appearances as those described liy Martin (8). 

The Liver. 

Iduiscolarctos Ghiereus, 

Foi'lies (4) desciilied and iigiii'ed the livei'j and Brans (1) 
describeil its histology. 

Tlie hepatic artery is very couvoiiited, and divides into two 
te.i‘minal convoluted liranelies wliicli diverge at tlie sides of the 
gal,ld;>laddf3i‘. Ifroin tlie left brancli a, straiglity slender cystic 
artery runs in tlie free e<lge of the vesical mesentery to the gall- 
bladder, which it reaches about its middle ; then it runs poste- 
riorly along the surface of the galhliladder as far as the fundus. 

The pmstciwal rein is never deeply einliedded in. the hepatic 
subs'tance, and receives three hepatic veins a.t its emergence from 
the anterior stu’face of the liver. ■ A fourth, vein, enters it withiU' 
the organ. 

The commion hUe-duct does not' exhibit cysts of its: mucous 
,iner,o,b,rane ' siniilar to .'those of, some' M'a'rsiipiaLs described,, by 
Owen (11)., 

TriGhositrtiB imlpemla. 

The liver diflers from that of, Phascolarctos m follows -1. 'It' 
;is, not 'so compressed ^lnterO“posteriorly. , .,'.2. ItS' edges are not 
notched by many small fissures. 3. The hepatic tissue is not so 
subdivided, 4. Tlie rlglit lobe recesses the anterior half of the 
right kidney, 5. The gull-bladder is sliorter and broader, and 
o,niy ' projects for ,a ''Short ' distance ':-in to the a,bdominal cavity 
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beyond tlie posterior edge of tlie i-iglit lo];)e wlsen f ully disteiidod 
with bile. 


Tjie Ductless Glafbs. 

PluisealarGlos emere //-.s'. 

Tlie Tki/rokl Gland (text-iig. 56, A, A). — Tlie two .kitei'al, lobes 
j'tre oneoniiected, anil a’pit in slia.pe .-ind oxteiii;. I'ln:* left lohe, is 
pyriform, with, the broad extremity posterior am! slightly witiiiii 
the thorax. It is 2 cm. long, *8 cm. wide, a.iid *6 cm. tliick. i t 
is sej)arated from the larynx by the first three tracheal 
rings. The right lohe is eioiiga,ted and ovoid, and measiiros 
2*7 X ‘5 X *3 cm. Its anberioi* extremity overlaps the lower tmd 
of tlie larymx, and its jiosterior pole stojis anterior to the tliorax. 
T\\Qn:irieria.l (^apgdg comes from the thyroid and laryngeid lirariches 
of tlie corumon carotid artciy (oif and the veins ran to the 
interna] jugular vein {n), 

I did not observe ivryy structures which could lie definitely 
described m g)arathyrohi hodPs, but tiiey may liave been lying 
ainong the siiiali glands wlricli are numerous at the root of the 
neck. 

The Thymus Gland lias been described by Symiiigton (15). 

The Suprarenal Capstdes (text-fig. 61, s.K.c.). - -The left capside 

is a round body, of tlie size of a large jiea., lying on the iiiesia.l 
aspect of tlie a.nterior pole of the left kidney, to wliicih it is 
a.ttaclied l:)y a fold of peritoneum. The rigid; capsule is oval, and 
has a pecidia-r position; it lies in contact wdth tlie posterior 
surface of the liver, luid is situ«a.ted between tlie inferior vena 
ca\*a to tlie riglit, tlie riglit crus of the diapliingrn to tlie left, 
and the msopliagus vent rally. 

The grea;ter part of eacli ca.psule is comjiosed of Iirown 
inednila. 

The s]}leen lias lieen described by Martin (8). 

My speci,i.aen is triangular and measures 7*4 cm. long, but 
tliafc of .:ZV/c7a>sa;r'^.Ls' pai/ircaiu- lias a' latera.l I'lrocess (text-fig. Gi, 
;F and (J). In Fhiiscolmmnis an ecpiila-terai i.riangle. 


Trivhosuriis mdpemla* 

TTie lateral tliyroid lobes (text-fig. 57 A) measure I'd ern. long 
and. *B em, wide. Tliey lie jitTlie sides of the pc>stei\i(n,,’'e:xt;reniity 
of the lai 7 ,nx and anterior seven 'tracheal ri.ngs, dflie connecting 
isthmus cross€is,ringS;'5, 6,; and .7. 

■'The ' thyroid' artery ml escidbes a . eurve,"wvitli tlie convexity 
,, f Giavards , ' an. d ru ns alon g ' ' tli e anterior .fi ve-si xt ];i s , o f ; tli e' ■, m es i al ■ 
border of its. corresponding lateral lobe. Th'e';thyr'oid'''veir.i' runs 
to' the i,nternal jugular vein {p ), ' ■ This ■arrangement of the thyroid 
vessels is seen' in. aniinals.. belonging to several of the '■■Ma'mmalian 
orders.^ .■. ■'■ . .. '■ 
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Tii.E Organs of Oirculation'. 

Fh ascolm xtos ch lerei (s . 

Tim Heart (text~lig. 61, A). — The filrroiis perierirdiiim is 
bourni to the dorsn.l surhice of the sternum ami left ribs hy 
coiii:iecti\’e tissue. It u arrows out and is lost on the great vessels. 
Tliese conditions a:i*e also present' in Trichostvrus v'ldpemda. 
The are;! of a.dliesiou isgreatei' tlian that of iJeanlrolagiis ■imsw-iis. 

The long axis of the heart is antein- j^osterior and parallel to 
tii(3 left side of the sternum, and the iipex is level witli the 
posterior Ijorder of tlie fourth left costal cartilage. Its apex is 
more obtuse than that of Trichosuras indpecula 


Ahmstirenienis 

Phascolarctos. 

Trlchosur 

Length ■, 

... 4*6 cnu 

3 cm 

Greatest widtli 

9*4 9‘2 

... -a: 5 , , — 

Greatest thickness 

... 1-9 „ 

1-5 ,, 


The cliaraotei'S agree with those alread}- desc3:*il}ed for tlie 
M'jirsiipial heart. ' . ' * 

Tlie Ascemding' Aorta (text-%. 61 A) is embraced Ipy the two 
parts of the right auricular appendix, and is paraliel to the 
right precawal vein. It quickly gives way to the amriic arch, whose 
most anterior point is level with the anterior end of tlie first 
intercostal space. At the level of tlie fourth dorsal vertebra it 
gives way to the descendiiig aorta ; this is the eoiinnonest level 
for the transition in tlie Mammalia. The relations of tlie aixdi 
xu’o ; — 

Ven;tral.-~'L%ii Inng, left precavid vein, left az}'gos vein, left 
vagus nerve, left plirenic nerve. 

i)or6X^L---Tracli,ea, msophagus. 

Posterior. — Hoot of left lung. 

Great vessels of ' head,' neck, ' a,nd fore limlis. 
Briinclies: — The right subclavian («), riglit conimon carotid {h\. 
a,nd kit common caj'otid (<?) a.ilse directly, and close to one 
anotlier, from the aortic arch, sO'tliere is no innominate, artery. 
After, a sliort interval tlie left subclavian 'artery is given off (d). 
Mj,'irtin (8) and Owen', (11). describe an, arrangement, similar, to 
that of Man, but Forlies (4) states, .tliat tlie innoniin.a.te' artery 
gives off three vessels close together fronr >1 'common trunk. , ': In 
Trichomrus. rulpecida the aortic, arcli gives . off ' the ^ innominate 
and left subclavian arteries, and the former, aftc-fr giving off the 
left common carotid, divides into riglit common carotid and right 
subclavian a:rteries ; the, .left,, common carotid. ariscKS almost' at tlie 
beginning of tlie innominate a-'rtery. 

.The Coynmon Carotid A'^erfcsvgive' off.'fine 'ent:'Ocai*otids at the 
level of the anterior border of the hyoid bone, and are continued 

* SoiiiccspecirnoiLS But more obtuse cardiac apes than 

fcbe above. ' ■ ' , .. . 
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as sfcoiit ectocarotids. The foi-mer give off no l:)rai:ielies in tlie 
iiecky and enter tlie caroti<i foi-aineii in tiie basisplienoid. ^Idie 
latter p:is.s {iiitero-latorally ].)etween the exocan’ |»ital, process a.nci 
the iiRin(iil)]e. and tlie former separates it frojo tlie external 
jnguijir vein. In Trichos-urus milpecula tlie exoccipita,! },>rocess 
does not sepa.ra.te these xTissels, 

Tlie DesceruUng Thoracic Aorta lies first on the riglvt half of 
the' body of trie fifth dorsa.l vcrtelira, Init passes more to tlie 
right as it runs backwards tliro ugh the thorax. It is coiiiiected 
to tlie cBSophagus by a triangular fold of pleura, wliose liase is 
attached to the diaphragmatic [deura.. It has the usual rolations 
and gives off tlie usual branches. 

The vertebral arteries come off from the sulxliiviaiis, but in my 
specimen of Tricho suras they a.ivise from a.xes (text-fig. 01, E). 

The AhdMa/mal Aorta differs from tlio coiiniion i\!Mrsu}ua] 
condition in tliat it is entirely to tlie left of the postca.\’al vein. 
Hochstettei’ (20) examined several species, and foninl t]»at tlie 
postcaval vein concealed the lowc^r end of the aorta in all but 
Fetemrus tag imno ides, but lie did nob include F/ia.seolarctos 
cmereus in bis list. Beddard (21) also found tlie jiosteaA’al vein 
covering the iiorta in all his species. ]\Iy observations on 'Tricho- 
surus vulpeaala and Deuidrolagas ursluas confirm those of Iloch- 
stetter and Beddard. 

Relations , — At the point wdiere the a,bdomimil aoi'ta readies 
the level of the posterior surface of the liver, it is sejKirated from 
tlie rig] it suprarenal capsule by the right crus of the dia|)liragm. 
These structures separate it from the postca.val vein. 

A little posteiior to the ca.psiile the soher plexus lies lietween 
the a,oi‘ta on tlie left, tlie postcaval vein on the riglit, and the 
ccBliaco-mesenteric artery ventrally. 

Posterior to the solar plexus the postcaval vein lies immediately 
to tlie right side of the aorta till tlie latter divides into the 
internal iliac and mivl-sacral arteries, and then the 'laiun crosses 
the . surface of the aorta. The whole ' trunk of tlie 'aorta is 
visible. 

Tlie rela.ti()us to other structuics sliovv nothing unusual. 

, ”Witli tliC’ exception of the ■ four [lairs oiAumlm* 

aHeries which, , arise at regular. inte,rvals from the sides, the 
f:ollowu,i:ig is tlie order of tliC' liranches from before ba.ckwards, 

; .Phrenlcs, codiaco-mesenterie, snprarenals, renals, ovarians, 
externar lilacs, internal iliaes, a,nd iniddle sacral (eau(ial). 

After'giving off the external 'iliac arteries, the trunk of the 
aoitia\dimii,iishes in calibre to' a' little more than half' of tliat, of, 
eu,ther of ■ tlie c^xternal .iliac arteries. 

'■ Tlie, Omliam-mesenieric divides 'into ccBlia,c ' axis and 

.'anterior mesenteric, artery, and 'a., branch .'of .the latter ,i’eplaees 
', the posterior 'mesen.teric. . branch, 'of ' the, alidoininak, aorta of tlie 
higher 'Mamiimlia., ■ 

The ' ccc'^fac',; axis ' d'ivides :'into;,''g'astric,, ' hepatic,' -'and ',' splenic 
arteries, wliose distribution; has;, already been .described. , , 
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The mUerior viesenteric artery ilewcrilies a curve, convex 
forwa.rcls aiid to tlie riglit, and terminates in tlie ciecuiii ; it 
occupies tlie free edge of the ctpcal mesenteiy in the latter part 
of its course. 

Tlie biTinclies supplying the large intestines arise from tlie 
convexity of tlie curve, and tliose destined for tlie small intestines 
are given otF from the concavity. The highest branch aim,stO“ 
inoses witli the duodenal branches of the hej:)atic arteiyx and the 
lowest one anfistoinoses in the pehds with tlie Inemorrlioiilal 
vessels. The lowest liraneh to the ileum anastomoses with the 
branches to the ccecum. 

The mesenteiic areas between the brandies of the mesenteric 
ai‘tery contain I’ieh netwoi-ks of fine lymphatic vessels, and fine 
branches of the solar plexus accompany the arteries. Tlie 
inmemieric veins have been figured already by Chalmers 
Mitdiell (9). 

In Trichosurus vidpecula tlie cmliac a,xis arises separately. 

The Veins. 

The Anterior and Posterior Facial Ferns Iiave the usual fonna- 
tion, course, and tributaries. The}? unite to form the eadernal 
jugtdan tmn on the surface of the exoceipital process. The latter 
runs postero-mesially across tlie sternomastoici to reach its lateral 
border ill the posterior sixth of the neck. It passes dorsal to 
the posterior end of the sterno-mastoid and clavicle, and, anterior 
to the neck of the first rib, it unites with the axillary vein to 
form tiie precavid vein. Both veins ai*e united by a long 
V--sliaped vena transversa. In Trkltosirrus ritlpeculu /kiho vein is 
more transverse (text-fig. 55). ' ' 

TriPitiark^^^ — Auriculo-temporal, acromial, transverse scapular, 
inusciilar, ascending cervical and internal jugular veins. These 
vessels have the ' usual distribution. , anterior jugular vein 
is present.' 

Tlie, renar irans versa receives veins.' from the tongue,, sub- 
maxillary glands, and muscles of the mylo-hyoid region. 

At tlie poi'U t where- tJ:i.e internal and external jugular' veins 
unite tdiere are 'Severa-l small glands. ■ 

hUlie irmovmude imd preamd reim follow ■ the ■ usual ' course'' of 
tlie Marsupial typepand azygos veins in my specimen . are 
similar tc,)' those described' Iiy ' 'Foid.")es (4).. Tii'e^ intratlioracic part " 
of tlie postcaval vein measures 1*5 cm. .,■■:. ,, , 

" .The ■ postcaval vein is-'formed in. .■■the.' usuab. ■manner,: but' the' 
only' part' lying' ventrally’ ' supei‘fiicial to tlie ■al.'')do,nii,iiaI,, .ao'rta 
camses.th'e^ terin illation .of the ■latter.' This 'firrangeinent is. an^, 
exception to Be<ldard’>s ,stat.ement' that “:'the;' ;M!iarsu.piaIs .show'' a- 
'" vei-'g ' constant' ■c.oudition :■ in .that ...the, 'posteava '. lies in.edi.anly 
ventral to the aoila, so thal on dissection tlie aorta is not seen, 
being ininpletely' covered; by ' the pbstca.va (21). 

It lies to the right side of ihe aorta, and close to it till it 
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re:^fj dies tile riglit reiia.! veiiH After tL at it' bends to tlie right 
and enters tlie liver. At tlie point wliere it disajipGars fj'oiii 
view it is in contact with tlie riglit Ksu[)rai'ena.l cai’isole, and is 
acecHiipaivied hy twigs from the ligiit lialf of the solai‘ plexus. 

The iefi o^'armn rein (text-iig. 61 0, or.) joins tlie tliiek \'e'noi!S 
plexus riiiiniiig along tlie ureter ; therein it is united to veins 
ascending from the pelvis. The right ovarian vein coinmnnicates 
with the right ureteric veins by a stout trunk, and then runs 
forwa/rds to join the postcaval vein. Tlie ureteric veins (m\ and 
■a;r.)forra a., plexus on the ventral surfaces of the renal, pelves and 
open into the renal veins (tik). 

The Kebyous System. 

Tlie hrain has been descrilied by Owen (11), Forbes (4), Elliot 
Sinitli (12), a.in] Ziehen (14), and I have nothing to add to their 
accoiuits. 

The Vagus IsFerves (text-iigs. 62 and 63). 

Fhascolarcfos cinereus, 

A short distance posterior to tiie base of the skull the vagus 
nerve on each side receives the liypoglossid. (X.1.1.) nerve, and tl,ieir 
.fibres intermingle in a very tliorougli ma.i.nier. Soon they 
sepa.rate again, and tlie '\'agus runs postero-mesiallj tvs far as the 
.ariteiioi* extremity of tlie tliyroid cartilage, whei/e it unites ’with 
the cervical sy,mpa,thetic eord.(0.S.)to form a vago--syrD|)atb,etic 
(Y-S.). 'A short distance anterior to tlie clavicle it sepfarates agtviii 
iiito vagus (V.) and syiTi pathetic (S.). 

Tills arraiigeiueut is present .in most of the Gar.nivoi‘a. It 
differs from tl.iat of Dejidrolagits, in which, the vagi a;nd syinpa-' 
thetics remain se|>ai*ahe. 

A There is no trace of the ganglion of the trunk of tlie left 
vagus (gauglioii nodosum) in tlie neck. Tlie right nerve lias 
one'((j.N.). 

Branches in the Fliaryngeal (a), ivuterior .laryngeal (h\ 

coiniiiunicating to the first ce.rvieai neiu’e (c), and reGurrent. 
brancli of the. riglit vagus (d). 

The relations of tlie vagi in the tliorax di.ffer. The left 7ierm 
ci'osses superlicial to tlie left subdavia,!!. a.rte.ry and aorti,e arch, 
lying on the inner side ,(.)f tiie left precaval vein a.],n] left [»h:reiuc 
nerve, and' on the outer siile. of tlie. trachea, msopha.gus, and left 
coriiinori civrotid ardieiy.. It passes, dorsal to the root' of the left 
lung and gains the dorsal aspect of the cusophagus. The r it/ Id 
nerve crosses, the riglit subclavian 'artery '.under cover ' of '.tiie 
riglit precaval . vein,' ' runs . 'down .the side, of'' .'the' right main 
bronclius, and' .gains .the .dorsal', aspect, of .the .root' of the' right 
liing;, lastly it passes .to .''the. .dorsal . aspect .of' 'the .msophagais, 
where. 'it 'fuses witli.the left nerve. t,G. lorin the 'comlii'ned trunk' of 
the ' vagi (G'XY.).,: 
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Branches of the sepa^raie nerves in the thorare . — Left recurrent 
laryngeal nerve (e), cardia.e (/'), pnlmonary (ej), and a l:)raiicli 
from eacli nerve wliieh unites witli its neiglibour to foi'in a fine 
eord, wliieh, runs posteriorly along the ventral surface of the 
cesophagiis (hf 

The combined truirk of the vagi enters the abdomen dorsal to 
the tesophag’us, rniis dorsal to the stomach, and ends in the left 


Text-figure 62. 



The vagus nerves of Fhmeotaretos puieretis in neck and tliorax. 


half of the solar plexus, ’ '■It, gives 'Off ventral .gastric nerves in 
tlie thorax' (•f),''a,nd stout ventral (y), and 'stiro,ng 'do,rsaI gastric 
neinn'is ' in theurbdomen . 

It is, ,■ possible' that ■sympathetic.'', filaments laiii,., anteriorly '' from,' 
tliB' solar plexus to,, the stomach, in, the'^ 'combined 'trunk '.of the 
vagus, 'for '.'it has, been, shown ^that^ sympathetic'filameiits:' run m; 
other' nerves (c. g. the sciatic)'; '■: , '^' 
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Tlie two lialves of the solar plexus (text-fig., 63) lie between 
the abdoiiiiiial aorta and postcaval vein luider cover of tl)e 
origin of tlie cndiaeo-inesenteric artery. The right half (A) 
is a fusiform ganglion, but the left half (B) consists of a ticrvaj 


Text-figure 63. 



The vag«s nerves aafl abdominal sympatlietic oi MmeoTarctos einereus. 

plexus ' with,' 'a,':Siuall u^omicl.gaiiglioii.\;,drhe conibined trunk of 
the ' vagi' (C).,;;enters\'tbe ' left' iialf :of ■ the' plexus by a, brushwork 
of nerves. . ,■ Th,e right and' left: sympathetic rierves' (I)' and' E)' end 
in the right'' iiatf': GfThe',plexiisibut'^^ left 'sympathetic' gives „oB‘ 
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a fine iierv^e (F), which enters into the fonnatioii of the aortic 
plexus farther' back (G). Fine iibres (H) connect tlie halves of 
the plexus. 

B7rinches of dist-rihiiticm : — 

1. Three nerves which course along the postcaval vein and 
embrace the right siiprarena,! capsule (i). 

2. Hepatic plexus (J). 

3. Splenic plexus (K). 

4. Right renal plexus (L). 

5. Two cords (M and N) which emerge from the posterior end 
of the right half of the plexus and form a, loop lying dorsal to the 
postcaval vein. The left one brealvs up into a number of fibres 
which reunite later with the riglit one, and it gives off the left 
renal plexus (0). 

The loop unites wfith the left sympathetic l)y a T-shaped 
junction (P), and fine filaments (Q, Q, Q, Q) also run between 
them. 

Only one cervical sympathetic ganglion — ■namely the superior 
one— exists. 

Summary. 


The differences between Pkascolarctos and Trklmtmts may be 
summarised as follows : — 


Fhascolaretos. 

1. PI iitysma my oides strong. 

2. Ko tnie liyoglossus muscle. 

3. Vena transvcrsa A-sliaped. 

4. Aljsent. 

6- Lateral organs of tongue look like 
glainis, 

6. One vallate papilla. 

7. Plica! fimkriata* present. 

8. Cheek-pouches present. 

9. All anterior palatal ridges trans- 

verse. ' 

10. lVn>giie far from epiglottis. 

11. Epiglottis broad and entire. 

12. Gland-patch in stoinach, 

13. Pylorus projects into the duodenum. 

14. Tonsils tar hack in the pharynx. 

15. Pharynx has two dorsal ridges, 

16. 'Absent. ' 

17. GardiaC' apex obtuse. ■ 

18. Absent in. my ''specimen.': 

19. Post cava crosses end of abdominal 

aorta. 

20. Liver more subdivided. 

21. Gall-bladder long and inirrow. 

22. Right kidney posterior to liver, and 

each kidney has one conical papilla. 

23. Thja-oid gland in posterior part of 

neck. 


Ti'iehysnrus. 

1. Platysma weaker, 

2. Hyoglossus present. 

3. Horizontal. 

4. Anterior jugular vein pi'esent. 

5. Ci'omposed of fissures and laniinre. 

6. A vallate triangle. 

7. Sublingua well developed. 

■■ 8. Absent. , 

9. Anterior palatal ridges convex for- 
wards. 

10. Close to epiglottis, 

11. Narrow and notched . 

12. Absent* 

■ IS.'lbdoruH does' not, project. , 

"14.' '-'Tonsils, iirfauces. ' ' 

15* Absent, , 

.lO.'.DorS'al ridgo'in nasal tube.' ;' 
l'7..''More a'cute. ■ 

18. Iniiominate artery ]jresent. 

19, Postcava conceals posterior half of 

■ ' aorta.. 

21. Short and wide. 

22. Sunk iu liver, and each kidney has 

one broad, hat papilla. 

23. In anterior part. 
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Fhascolarcios. | 

24. Fo thyroid istlimiis. | 

25. Patella absent. 

26. Absent. 

27. Two lobes in caeli lung. 

28. Spleen tviaiigularj and has no lateral ; 

process. i 

29. Vertebral arteries ari.se from snb- i 

clavian arteries. ! 

30. Intestinal measurements mucli j 

greater. ■ I 


THehosurns. 

24. Isthmus present. 

25. Patella thin and scale-like. 

20. Eight lung lias an azygos lobe. 

27. Left lung’ lias two, and right lias 

four lobes. 

28. Spleen has a lateral jiiece, 

29. Vertebral arteries arise from an 

axis on each side. 


Owen stated tlia.t tlie Koala is the Marsupial wliicii lias the 
greatest claim to typical pre-eminence. MacAlister, on tlie other 
hand, showed that it has more individual peculiarities in its 
myology than has any otlier Didelphian; and tlie remarks made 
in this paper show liow many of the appearances of its internal 
organs are peculiar to itself, for several of tliose described for 
Trichmirus mdqncula are siinilai‘ to the conditions present in 
many Marsupialia. There are also many striking diifei'ences 
between the external and skeletal characters of Phascolarctos i\x\d 
those of Trichosuriis, but I have nothing new to add to existing 
descriptions. 
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EXPLANATION OF THE PLATES. 

Plate Y. 

A. The Palate of Phascolai'otos cinercifs with the cheeh-ponches pa deed with wool 
aad pins in the Eustachian Tiihes. 

11, T\\q Vi\\tite of Trichosutnifi intljiiecula. 

0. The Palate of Pseiulochirus jpereffrlm^^ 

Plate YI. 

The Stomach of 

A. The interior of the stomach. 

B. The projection of the pylorus into the duodenum. 
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31. New Indian Drilid Beetles. By S. M_aulik, F.Z.S., 

■ Professor of Zoology in the University of Calcutta. 

[Received May 11, 1921: Read Juue 7, 1921 .] 

(Text-figures 1--5.) 

In the present paper four beetles from India of the Family 
Drilidfe are described. They are all characterized by the pos- 
session of extraordinarily developed lamellate terminal joints of 
both the maxillary and labial palpi. These joints, of both pairs 
of palpi, are similar in structure, and are of almost equal size. 
They naturally fall into two genera, and can be distinguished 
thus: — ‘ 

Head almost as long as tlie pronotum, so that the ej^es 
are distant from the front edge of the pronotmn. 

Antennae distant LamellijpaliniSi gen. n. 

Head short, the eyes almost touching the front edge of 
the pronotum. Antennae more or less approxi- 
mate Laniellipalpodes, xi. 


Lamellipalpus, gen. n. 

The type of this genus is Eugmsis nigripennis Pascoe, from 
Burma. At the end of his description of this insect (Ann. Mag. 
Nat. Hist. XX. 1887, p. 10, t. i. f. 7) the author' remarks : ‘‘The 
description is from a female ; the male has probably flabellate 
antenntB, as in E, palpator Westwood ” (tbe type of the genus 
Eugeusis). I have examined Pascoe’s type ; it is not a female, 
therefore his conclusion that the male has flabellate antennsB is 
not correct. Under this assumptionlie included his nigripennis in 
Westwood’s genus Ei(jgeims^ of which I have seen a specimen in 
the collection of the British Museum, and with which it is not 
congeneric. It is iiecessaiy, therefore, to erect a new^ genus for 
the reception of this species as well as two others in the collaction 
of the British Museum.: ' " 

.Generic, characters.— -The antennse are 11-jomted, filiform ; 
sometimes each joint ■ is'' slightly 'expanded on the inner side. They ' 
ar6:separated from naclv other'- by :the. .'whole, breadth of 'the" iiea'd,' 
and are situated in front of the eyes. The eyes are convex and 
prominent. The mandibles are large, curved, and pointed ; in 
repose they lie crossed. The maxillary and labial palpi are 4- 
and 3“ jointed respectively, the terminal joint in each being very 
large, elongate, and compressed. The front cox« are large and 
exserted, having a large trochanter ; the intermediate and hind 
coxJB are contiguous, but not so large as the front ones. The 
tarsi are 5-jointed, the fourth being bilobed. The elytra are not 
of a membranous texture and the suture is closely dotting. 
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Lamellii^alpus nigripennls Pascoe. 

The following description and illustrations are fi'oin a fresli 
specimen taken by Mrs. Kemp in Assam : — 

Colour testaceous brown; underside paler ;■ elytra blank: isii, 
except, an iil-defiiied basal area, the suture and ti:ie latera.l 
iiiargins; the antennin except the two basal joints blackisli ; eyes 
deep black. The upper side of the head and prothorax is sluiiing, 
the rest of the body being subnitid. Tbe whole body of the 
insect is covered wdth fine brown pubescence. 


Text-figure 1. 



llmd almost ' as broa,d as long, slightly', narrowed" towards the 
„j;ieck,„ shallowly depressed in front ; :,U 2 >per .surface smooth,, ■ sliii:d,ng,' 
sparsely covered 'xvith fine browiv .hairs,.' ' Viewed from,' above, the 
extraordinarily: developed ' terminal . joints ■ of .the,' palpi, and' the 
lai'p mandibles are conspicuous. The joints of tlie antenme are 
not at all expamled on the inner side. Pronotimi broader than 
long, front margin sti*aiglit, latex’al and posterior margins slightly 
sinuate, anterior latei'al angles rounded, posteiior ones very 
acute. The upper surface is gently, convex, shining, covered with 
fine brown pubescence, more so on the sides than on the middle 
ax*ea., deeply depressed at the baS^ on either side of the longi- 
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tiidinal middle line. Elytra as broad at the base as the pro- 
tliorax; the Inioieral angles are rounded. Corresponding to the 
basal depressions of tlie pronotum, the opposite elytra! ' areas at 
the base are also depressed. The surface is punctate, covered 
with brown pubescence. Each elytron has four feeble costfe, 
the two inner ones — L those nearer the suture — being more 
prominent than the outer ones ; the two inner ones commence 
at the base and terminate before reaching the apex ; the third, 
commencing posterior to the humerus, terminates about the 
middle ; the fourth, commencing below the humerus, terminates 


Text-figure 2. 



Underside of 

just beyond the middle. Of the four costce the third is the 
feeblest; to a' certain ; extent ■. they converge: towards, the,' apex., 
EciUellum triangular, light brown, pubescent, impiinctate, sub- 
iiitid. 'Underside brown, but lighter than the colour of the 
upperside ; the abdominal segments have a slight suffusion of 
black. The surface is sparsely covered with fine brown hairs, 
their roots give tlie surface an appearance of being finely punc- 
tate. The abdominal segments are at a lower level than the 
raetathoiacic segment ; each, is convex in the middle and de- 
pressed at the sides, these lateral depressions forming an oblique 
line on either side. The underside of the femora and tibia is 
not sulcate. 

Length 10 mm., breadth 4| mm. Length of head 2 mm., 
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bread til of head a,croSvS tlie eyes Biirm,, withoiib the eyes 2^- iniii, 
Leiigtli of p roil ot mil 2i mm, 

Assam, Garo Hills^Tura, 1400 ft.; Oct. 1917 Kemp) 

(I lid i ai:i M ii sen iii ) . 

Tlie type specimen (Brit. Miis.) is from Burma. The brown 
parts in tlie type a, re lighter than Mrs. Kemp’s specimen ; also 
ill the type tlie lighter colour of the suture and the Literal 
margins of tlie elytra is not so ivell marked. 


LaMELLIPALPUS BOMBAYENSIS, Sp. 11. 

Ilpperside shining, dark brown, in one specimen of the two 
lighter brown; the antennal joints from the third joint to apex 


Text-figiire 3. 



LameUi^alpus homhiri/ehsis Maalik 


brow'iiish'-black, and the apical area of :'the■-elytra^" ohliqixely, con- 
.tiiiuing to the middle, along,' the '.side' smoby: black; eyes*" xhiep 
'bkiek.,''. Underside shining light to darkhrowny The whole, insectj 
both,'' on,, , tlie 'nppeihand lower, sicles,.. is-, covered 'with' light ,biwii 
pubescence.:- '-.'.y,' y- hhi, ' 

, 'almost long- a.s, broad, depressed in,'the':middle,in:tront 
lint -'convex '.'roimd:' '-the .-roots fh.e, ':antennm';' surface' piinetate, 
'each';' puiietiire'd-mvin'g The ■ eyes stronglymonveX:,,: 
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Tlie .first joint of the aiitennce club-shaped, the second very short, 
the third to the tenth almost equal in size and slightly expanded 
triangularly towards the inner side, the last joint bluntly 
rounded. In the expanded character of tlie several joints of the 
aiitenme it bears a, certain amount of resemblance to .J^ugeusis 
jxiVpator Westwood, in wdiich these points ai*e extraoixlinarily 
expanded into rami. Frothorax about as broad as long, slightly 
narrowed towards the front ; the posterior lateral angles pro- 
duced to acute points ; surface convex, with a faint longitudinal 
impression along the centre and deeply sloped on each side ; this, 
with a similar slope on the el^^tra in front of the humerus, forms 
a deep depression ; closely punctate. Scatelluin triangular, punc- 
tate. Elyii'a as broad at the base as the prothorax. The lateral 
mai’gins and suture costate. On each elytron there are three 
more or less prominent costae ; one runs close to the suture, the 
second along the longitudinal middle line, and the one nearer 
the mai’gin starts from a point below the humerus, a feeble 
one, corresponding to the third in Lamellipal^yns mgripennis 
Pascoe, is observable in certain lights. These costm approach 
one another towards the apical area, where they disappear. The 
surface is irregularly punctate. Underside shining, smoother 
than the upperside. 

Length 9-10 mm. 

Bombay. 

Described from two examples, the larger of which I have made 
the type specimen. It has the apical black patch on the elytra 
diffused, wdiile in the other it is more sharply defined. In the 
type specimen the lamellate joints of the palpi are broader, with 
apex slightly narrowed, while in the smaller specimen they are 
uniformly narrower. 

Type in the British Museum. 

LAMELLIPAIiPirS MANIPU'RBNSIS, sp. in ■ 

Upperside subnitid, thorax and head moi"e shining than the 
elytra ; elytra and eye.s black, the four lamellate terminal joints 
of the maxillary and labial palpi, and the antennal joints except a 
part of the two basal joints, smoky black ; the rest of the body, 
including the underside, brown. The lamellate joints of the 
palpi are narrower and more elongate in this species than in the 
two others of this' genus. 

Head almost ' as , broad' as .'long;; ■ interantennal space 'sh'aliowly 
depressed, covered with lightBrown.pubescence. 'The^'flrst, joint of 
the antenn® is almost as long as the third joint but very slightly 
thicker, second joint small and rounded, third joint slightly club- 
shaped, fourth to tenth almost equal to each other in length and 
tliickhesSj the eleventh slightly longer than eacli of the preceding 
ones and rounded at the extremity; the joints of the antennfe 
are hot at all expanded. slightly broader than long, 

sides and front margin straight, basal margin sinuate ; the 
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posterioivexteiior angles n.entely prodneed, the extreme edges of 
the pi'0(,lne4:jd part sharp]}- depressed. Tlie proiiotrnii is covered 
witl'i ligiit brown erect pubescence. ScuteUmn })rown, tiviaiigiiia.i*, 
covered with light bi'own pubescence. Ehjira almost a..s broad at 
the base as tlie prothorax. Tiie surface is confusedly piincta.te 
and covei’ed with light brown pubescence. The three costar on 
each elytron are veiy feeble though (listinctly I'ecogiiizable. 
Underside : the elytra project to a certain extent beyond the 
abdomen, shining, covered with stiff brown hairs. 

Length 7*5 mm. 

Manipur [Jjoherty). 

Described from one example. 

Type ill tlie British Museum. 


Lamellipalpodes, gen. ii. 

The genus differs from Lamellipalpiis in the length of the 
head and in the approximation of the antennm, as b?is been 
indicated in the key given above. The type of the genus is the 
following species. 

AlthGiigh I include the two new genera described here in the 
family Drilidie, I am not sure about the position of lAmnelli- 
'pcdpodes^ gen. n. ’VFhen I examined LamMipcd 2 MS nigrip&m^ 
Pascoe (Garo Hills, Mrs. Kemp)) and Lamelli^Kdgyodes umumdalei 
Maiilik at Calcutta, I was impressed by the fact that they both 
possessed the remarkable ianiellate palpal joints but did not 
appear to belong to the same family. I)r. 0. J. Gahan thinks 
that XmieUipcd^wdes Maulik does not belong to the Drilida% 
but is more allied to the lihagophthaimiclse, a neighbouring 
family of about three genera, including nine species, Without 
further research it is not possible to decide this point. 

LAMnLLIPAnPOnES- AKNAHDALEI, Sp.Ul, , 

Upperside " yelloiv-brown, underside ligliter '■ antennai except 
the- two, basal/ joints, :UndAhevelyte except' an ilbdefined btml 
'liortion: (which' shares .the:- colour- -of the pronotum) smoky black. 

■' 'Eyes ' deep-,' black, -,,, 'Tiie, ", whole body " ■ .is'' covered - with ' bro'wnisli 
pubesce'nce., 

" Ifedd ,narrow'er,, ',thai-i ',protho'rax,-the' 'interocular space' piceous. 
The first 'joint, -o-f 'anteiiBSB -stout , and ■ la-rge,, second joint , very, 
small and rounded, the third to the tenth similar in structure but 
of gradually' diminishing', length, The - eleventh bluntly "'rounded. 

■ 'FT&thorax. broader- t-han -long,', with, -a, longitudinal median Siilca- 
tio,n' ; posterior'" angles' , acute, pointed-,' anterior ' ones rounded,,;, 
■basal - area' -depressed -■ on"'eith-er;, side , of, the ,, 'middle longitudmi;-il 
lm;e',' , basal mar,gin,,'bisih,uate,' " Soiddlitm triangular, ,witb the ape'x' 
rounded, :brown,, .smooth.,,'- as broad ■ 'at '; the base' 'Us'- the 
pi‘ot]iorax, Cori’es 2 ^onding to the prothoracic depressions, the 
elytra ,; ,are '■' also depressed- at ' 'the", '• base . -■ The surface nOithe'r,' 
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smooth noi* regula.rly punctate-striate. Eacli elytron is feebly 
tricostate; the costae are more visible if the insect is held at 
certain angles ; the first — that which is nearest to tlie suture — 
proceeds from the apex of the basal declivity of the elytra, the 

Text-figure 4. 



Jjamellijpat-podes annandelei Maulik. 

Text-figure 5* 



Underside of 

second commences from the edge of the elytra! black area, the 
next commences about the middle of the elytron, each of these 
terminating on the apical area of the elytron. 

Length 5| mm. 
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Described from, five examples. 

■ Type ill the British Museum. 

Cotype ill the Indian Museum. 

Of the live examples four belong to the British, ’Museum, and 
these have only ‘CBengal” on the locality !a,bels ; the specimen 
belonging to the Indian Museum was taken by Dr. N. .A.nnanda.le 
from the following locality : — 

Barkuda Island, Chilka Lake, Ganjam district, Madras Pre- 
sidency, 22.vii, 1920; found on bath-room window. 

Ill this specimen tiie costae of the elytra a, re more pronounced. 

In preparing this paper I have liad the advarita,ge of seeing 
specimens in tlie British Museum collection. I wish to tliank 
Dr. C. J. Gahan and Mr. K. G. Elair for their courtesy, valualyle 
suggestions, and criticisms. I wisli to thank also Dr. N. Anrmn- 
dale and Di*. and Mrs. Kemp for kindly letting me examine 
their respective insects. The drawings of two insects were made 
by Mr. S, 0. Bagchi, of the Indian Museum, Calcutta, and of one 
by Mr, A. J. E. Terzi ; to these artists my thanks are also doe. 

The preliminaiy study of these interesting beetles was made 
in the Indian Museum, Calcutta, wliile I held cliarge of its 
Entomological Section. 
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32, On some A.biiormalities in the Carnivora. By C'HAELES ^ 
F, SoNNTAG, M,D., F.Z.S., Anatomist to the Society. 

[Received Ma}:' 10, 1921 : Read May 10, 1921.] 

(Text-figures 64-65.) 

The following abnormalities were seen in animals dissected in 
the Society’s Prosectorium during the past two years. They 
consist of : — 

1. Elongation and contortion of vessels and nerves in the neck 
of a Bengal Fox (Ocmis hengalensis). 

2. The occurrence of two separate precaval veins in a Panda 

3. Abnormal modes of termination of the vertebral veins of a 
Common Badger 

These conditions were compared with the normal state of the 
vessels, which is identical in all three animals. 

The A^ormcd Blood-vessels, 

The aortic arch gives off the innominate and left subclavian 
arteries, and the former divides into the right subclavian and 
right common carotid arteries after giving off the left common 
carotid. The common carotid arteries run antero-laterally, and 
then straight forwards. The internal jugular veins are on their 
lateral aspects, and the vago-sympathetic nerve* cords lie on their 
dorsal surfaces. 

The external jugular veins unite with the subclavian veins to 
form the innominate veins, of which the left one runs obliquely 
across the anterior part of the thorax and joins the more vertical 
right vein to form the precaval vein. The vertebral veins open 
by single trunks into the innominate veiiis. 

The vena azygos major opens into the right side of the precaval 
vein immediately anterior to the root of the right lung. 

Ahwrmaliiies in a Bmigal Fom 

■ fiTiebanimal,'' which was young, poorly-imiin'sliedVand .racliitic,' 
had a symrnetricaT and imiform enlargement of both hiteral 
thyroid' lobes (text-fig. .fi4,'A.A), and'' the' thymus gland 'was well-'';' 
.'devekiped. The' 'former we're^ about '■twice:' the size' of ihel^obesin,'' 
a.noro'ial 'iidulfc'''male. : 'Th©' isthmus' of '."the , thyroid .gland 'wa's' 
normal, '■ , , ' . 

The innominate artery (B) divided in the normal manner, hut 
the right subclavian artery was concealed by the right innominate 
vein (0). 

The left common carotid artery (B) has a more horizontal 
course than the right one (E), and descrii>es a very acute flexure 
with the convexity to the left. The right common carotid artery 
IS not only flexed, hut recurved^ with the result that there is 
an S-shaped flexure. The left vago~sympatheti<j cord runs a 
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straight course on the dorsal surface of the left arteiy, but the 
rigi'it cord (F) follows the right cn,rotid in its waiideriiigSj and 
appears on the vSurface for a short distance. 

No growths or adliesioBs are present in the root of the neck 
which could be responsible for distortion of the vessels and 


Text-figm^e 64. 



Ttie vessels of thelnech and thorax of Cmiis henffalensu* 
For explanation of letters see Text-figure 65 . 


'nerves. All .other vessels -and -nerves -are normal as reg,ards' -the.ir 

■- ;; , The "precava! ' -'Vei,n ' , (L)',':receiveS: internal 'mammary - (N);, peri- 
oardiac (d), aiid 'azygos veins a vein from the diaphragm, 

running along tiie surface of the/ left phren nerve (I). No 
phrenic vein accoiiipanied the right phrenic nerve. 
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The Occurrence of Two Frecmal in a Panda (text- 

fig. 65 A). 

The innominate veins were formed as usua.l, bat soon gave way 
to two preeaval veins (L.L). The latter at fii-st ran posteriorly 
and slightly mesially to points level with the anterior limit of the 
heart, when they turned directly inwards and ran horizontally ; 
in this part of: their course each vein receives an azygos vein (]\i). 
The orifices of the two preeaval veins and the wide postcaval 
vein (T) form the angles of a triangle witli the apex posterior. 

This aiTangeinent of the preeaval and postcaval veins is the 
rule in Ma.rsiipials, but it occasionally occurs in liiglier j\fammals. 
The chief flifference between the condition described above and 


Text-figure 65. 



Tlio veins of Ail unis fuJgetis (A) and JirJes meles (B)- 


of Letfers. 

G. subclavian veins; H. intercostal vein; Ic. 1 and Ic. 2. intercostal veins; 
O, cesop1uij;:us; P. tracliea ; Q. risi^ht recurront laryngeal nerve; li. intenml 
jugular vein ; S. inferior tliyroid vein ; U, internal jugular vein; V. vertebral 
vein ; W. external jugular vein. Other letters in tevt. 

that of the Mai*siipials lies in tdieuiabT;ire''of' tliei terniinal orifices. 
In,, the, , latter, the o,penings a.re closer together, and. the;. postcaval 
and right preeaval veins;; are', only, separtited .■%, a orescent ic fold. 
■In , the former 'they are, wider, apart,' and the c,resCen tic fold is not 
pre'sent. ,■,;■'' 

: ,"'In tl,»e,..proc.ess' of development :tlie 'aa:ite;rior eardinal veins from 
the "hea.rl,''and , the posfce.ripr can'linal' vems,, f rom, the,' body 'Unite to 
form the Ducts of Cuvier, which open into the sinus veriosus. 
The anterior cardinal veins become united by a transverse vessel, 
which takes o, gradually increasing sliare in returning the blood 
from the left side of the head. Eventually the part of the left 
anterior cardinal vein between this v^ein and the sinus venosus 
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atropliies, and the blood is conveyed entirely to the vein of tlie 
right side,. The part o.f the riglit anterior ca,i’dinal vein l')etw'een 
the cross vein and tlie sinus venosns becomes the p,recavy,l vein of 
the noriiial ai,iima]. 

I believe that the persistence of two precaval veins in this 
animal is due to the non-formation of the cross \xdn. 

!No abnormality was found in the postcaval veiiu 

The veins of the father of this animal were cpiite normal, 

Ahnormalities in the Yertehral Veins of u Badger (text- 
hg. 65 B), 

The left vertebral vein bifurcates in tlie lateral, triangle of tlie 
neck ; one of the divisions opens into the left external jugidar 
vein, and tlie other one opens into the left innominate vein. 

The right vertebral vein runs posteriorly doi’sal to tlie I'iglit 
subclavian vessels, collects the veins from the first and second 
right intercostal spaces, and opens into the precaval vein. 
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33* The External Characters of the K.onhi\(P]iascolardos) 
and 'some related Marsupials.. ' Bj R. I, PocooK,.. 
F.E.S., F.Z.S. . 

[Received AJ ay IO 3 1921 ; Read June 7, 1921.] 

(Text-figures 22-26.) 
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■ Introduction. 

Tlie body of the female Fhascolaretos desci'ibed m the following 
paper was very kindly sent to' me by .Mr. A. F. Ricliarclson when '' 
I explained to him the zoological importance of the animal and 
the infrequency with which fresh examples come into the hands 
of anatomists ill, this country.' ■ 

The need for renewed examination oi Phaseolarctos is especially 
shown by the disagreeraent amongst inodern zoologists regarding 
the position and status to be assigned to it in the classification of 
Diprotodont Marsupials. Thomas, for instance (Oat. Marsnpialia 
and Monotremata in Brit. Mus. 1888), divided the suborder into 
three families: (1) Macropod idaP with the subfamilies Macro- 
podina^'Potoroiiia?, Hypsiprymnodontinm ; (2) Blialangeridfe with 
til e s u bf ami lies Ta rsepedi me ( Tm'sipes) , Bhalan geri me {Fhalmiger^ 
TrwliosiiriiSy Fseiuiockirus, Fetauroides f etc.), and Bhascolarctinse 
{ 'FhasGolarcios) ; and (3) Phascolomyidie 

In connection witli the Macropodidae and Phalangeriche, Thomas 
pointed out that tlie characters of IJypsipry^miodon are inter- 
mediate between those of the two families, and render the division 
between them by no means so sharp and well-defined as it has 
been usually considered to be. Nevertheless, his axT*angement 
suggests that is an aberrant member of the 

Phalangeridai more nearly related to Fhakmger than the latter is 
to JIaerojms. 

Thomas's classification has been adopted by English zoologists 
and by Trouessart in liis Catalogue (1912). 

Bensley (Amer. Nat. xxxv. pp. 117-138 and 245-269, 1901; 
and IT. Linn. Soc. Lond. (2) ix* pt. iii* pp. 83-214, 1903) followed 
Thomas in admitting the family PhfM^oIomyid® and in regarding 
Fhascolm^ctos as the representative pf a subfamily of the Phalan- 
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E'^eMdocJm-us and Fetcmroides .fi’om the Plialaiigeriinn to tlie 
Plia,.sco'Iarctiiia3 ’l}ecaiiae of the crescentic (siibselenodoiit) pat1;eii:i 
of the molar teetli in the. three genera. Beasley’s cljissifica/tion 
was adopted, presumably with approval, by W. K... (Gregory 
(Bull. Ainer. Mus. Nat. Hist, xxvii, pp._215~2](>, IDKDmvho was 
acquainted with but rejected the classification by Wiiige cj noted 
below. , 

Thomas, of course, was quite familiar with the dental character 
to which !Berisiey and Gregory attaclied so much iinpox‘tance. 
On p. 167 of his Catalogue he pointed out that by the coin pli- 
cated subselenodont character of its mola.rs, Psetidookirus, with 
its close ally Fetam'oides, stands somewhat apart from most of 
the other Piialangex's, and approaches Fhascolm'cio-^, in wliicii a 
similar hut simpler modification is observable. But Ids reasons 
for attaching to it subordinate systetimtic value lay apparently in 
the circumstance that in young examples of Fhakmger a tendency 
towards the same structure is visible, but the ci’ests on the molai's 
soon wear off, leaving little difference between them and jdie 
simple quadricuspid molai’S characteristic of typical genera, of 
Phalangerkhe. The obvious, but not on that account necessfirily 
true, inference to be drawn from this fact is that the tendency 
towards the subselenodont molar pattern exhibited by Fhalmiger 
is a primiti\m clia.racter of the family PhalaiigeridiB, wlucli is teiii- 
poiurily retained in lost in Trichosimu^ Fadf/lopskMi' 

and others, and elaborated in Fseudoddrus 'PJhmcolarcUm, 

Winge , (E AEuseo Limdii, viii.- pt.- 1 , ■ 1 893) held very different 
views, lie adopted two families : (1) PhahuigistidiB |'=Pha.]an-- 
geridie] wdth the subfamilies Pseudochirini for FmiidoeMr'm : 
end :FdwurokUs; ^ and' the PhaJangistinmh[=Phalangerih®] fon 
the ' .two.; groups Phalangistae iFhtdmiger^/lHdmmms.rd^etmm^^ 
Tarsipes, etc.), and •' Macropodes/ Mppsiprgmnodon, ' 
etc.);.; (2). 'Ph'ascolarctidaB '■with-'The''- subfamilies' Pbascolarctini 
, ( Himcolarctos) and : Phascolomyini ■( IdmsGolomps) . 

Winge took 'as ' the'' basis ' Tor- ■■ his- tlie degree* of 
extension of the tympanic process of the alisphei:>oid, wiiich in 
the Phascolar(d.i(he (Fhascolonif/s, FM^ is snmll, do(‘S not 

envelope tlm tympa,nic cavity, and fails to the |)n,ro(a*ipital 
'^.-process, wlmi-eas in the PhaIahgeiathe,,coinpriah thekresi. (d‘ tluv 
genera of Diprototlont Marsupials, the hone in (puvstion is la.rge, 
envelops the tympanic cavity, and reaches tlie ]>a,roc(d[)ital process. 
As accessory clmracters, the vestigial tail, the presence of a cardia.(j 
gland in the stomach, and the loss of one of tiio two ncnana-I 
pairs of teats further serve to distinguish the Fhascolarctidse 
froxn the Phalangerkhe 

^ To tliose Winge added Tliylacoleontini {Th^laeoleo) related to Pljascolaretini 
and Diprotodontini { Diprotodon, lUfuMheriim) related to Plaiseolomyiiii. 

t Winge’s valua,bl(3 paper is rnifoitunately written in Dimish. the "stat<‘ineiits 
about tlie extension of the alispbenoid is taken from Max Weber’s work. 1 have 
not been able to verify it in the case of the two skulls of MascoIarHoa iivuiluble 
for examination. 
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Attention, may also ■ be drawn ' to Win^'e's severance of tbe 
crescent -tootlied or siibselenodont Pindangers (J-^seudochirm .and 
Fetauroicles) from tbe rest as representing a special subfamily 
Pseuclocliirini equivalent to the Phalangerinm containing not 
‘Only the rest of the 'genera Thomas assigned to that subfamily^ 
but all of those constituting the family Afacropodidjc of that 
author. 

Ma-x Weber (Die Siiug. p. 348, 1904) followed Winge in 
admitting tbe two families Phalangerida3 and Phascolarcticife as 
lie defined them ; but he did not admit the subfamily groups 
Pliascolarctinas and Phascolomyime for Fhascolarctos and FJiasco^- 
loimjs respectively, and in the case of the Plialangeridae he made 
a compromise between Thomas’s and Winge's systems by dividing 
the family into three subfamilies : Phalangerinae, Hypsipiymno- 
don time, and Macropodime. 

It will be noticed that neither Winge nor Wax Weber attaches 
any particular importance to the structural peculiarities of 
‘Tarsipes, 

Idle divergence of opinion between the authors quoted may be 
briefly and more cdearly expressed by the following tabulation of 
their cla'ssifications ' 

Thomas/ Family .MACROPOBIM,^ 

Subfamily MACsopoBiNiE ( 

„ FoTOiioiis^M {Foforons, Bett(mfflaf etc,), 

„ HY:psiPiiYM^m.iK>NTiN.T3(ITyjASu'|>ryw«a«fo»)- 

FamilyPHA.LANGERlI)fl3,'..' 

Subfainily TARSiPEDiNiE (Tarsipcs). 

FRALAi^iCxBmiiMiFIialanffePiTtnc/LosuruSyFseudo-- 
chirtts, Fetauroides^ etc.), 

„ PnASCOLABCTIXZ? 

FimnlyFKASCOLOmiFM{FkascoU^^^^ 

Bensley. Family AIACROPODIDiE (3Iaepopus, MpF^ipt'pmnodon^ etc.). 

: : ' PHAbANaEHID/F;'' 

'' Siibf aunl^v Tarsip j'Un M5- ;( T« 

■ \,FRAL±miEniiSM {FhdlangerFFridiOs-u^^^^ 

' Fnxs>cohAn€TiiiiM'\d-^^8eudQcM^^ Feimi,roid€%' ": - 
Fhascolarctos), 

Family PIIASCOLOMYIDiE [Fhaseolomi/s). 

Winge. Family PE ALAXOERIDAl* 

Subfamily PnALAROEKiNit:. 

a, IHacropodea {Macroptis^ Idj/psiprjt/imwdon, etc.). 

b. Phalaiigeri {TarsipaSf Fhalanper, Tpudio^nrus). 

Subfamily PsEunocHlRiNiE {Fsendockh^us^ Fet&uroides), 

Family PH ASCOLARCTID.E, 

Subfamily Piiascoi.ae'ctiks3 (Fhaseotaretos). 

„ Phascolokyinje {Fhu$coh?uii/s), 

* For the yake of cleuriicys in comparissoB, I have bfere altered the name FJmlaur 
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Weber, Fi-uiii]}' PHALANG'ERri>,E. 

Subfuiuily .^'(.acrovobin.I': ( M'amipua, iJomholagKS, Volovovi^, 
BcMonghp ftte.). 

K ITS 1 P li I ?.i N'o ]..) ( > 5 T I N t: ( 11 PI >A' ij i > 'um n odo h ) . 

„ Pn.viiA.D?(;KH.TN t: ( Tar^ipes, Bhih-fyipev, Trudiosurmy 
Psendoidiivits^ 

Family Pli ASCGLAKCTIDA^ (FhaseoJarcloi^, F/um‘t>h)unfs). 
£:>der]ial CharaciPTS, 

The INdaariutii . — To Trlehosurifs tl^e riiii-iai-iinn is large, laiked^ 
anil convex Jil)Ove; tlie iufriinarial ]jortion>s ai-e eoiH[)lete kiterally’ 
aiiil iniiTow; there is a. median groove extending l.:)et,wee:n. tlie 
nostriis on t(» tlie pliiltrinn, which is divided ijito two narrow 
strips, witii fi little process, overlviiig tlseginn l)etweeii tiie niedisui 
meisors, at the apex of the angular excision a.hrwe. Plie iiosiirils 
are of tlie tyi'ieal form, consisting of a rovindoti oritit’o in front, 
moderately, widely separated from its fellow of the t>pposite side, 
a, ml of a lateral and posterior narrow slit. 

In Phalam/er the I'liinarium is in a general way similar to tliat 
of .TricUosur us, but the nostriis are more widely separeted, the 
infranarial portion is deeper in front, and tlie phi! triuvi is ex- 
ceedingly wide, and, although gradually narrowed Ixdow, is (piite 
wide where it terminates on the edge of the iqipeiv lip. There is, 
moreover, no aaigular excdsion sueli. as is seen in Trkd/jjstfrus^ but 
the median groove bIbadens belo^v, its floor teriiiiiia ting in a 
median process which projects a, t least as knv as tlie lateral 
portions of the pliiltrnin. 

In Ps^3^a:Zoc*^i^^05? the rhinariiim is more like thfit of Tricho 
s:uru<s. but the infranarial portions are wider in front, witii the 
inferior edge more steeply inclined ; tlie median groove is con- 
tinued between the nostrils to the sununit of tlie rlunfuium ; and 
the inferior portion of the philtrmn is quite narrow, with a small 
median noteli. ■ 

111 Plimcolarcios the nose is widely different. The xmmzde is 
abruptly sloped downwards about an incli above the nostrils, and 
the whole of this inclined area is covered witii veiw line, sliort, 
scattered hairs, leaving a narrow, naked, thickened riin ronml the 
nostrils. Thus there is no true rhinariiim. The nostrilsthem- 
y>selves Tire ailso |:>ecniliar, ■’Each consists; of an ovally elcmgated 
walvnlar orifice, with: a thickened superior' and Jateml rim, but 
witii the inferior rim hardly defined from the upper lip ; all 
trace' of' differentiation into lateral' slit 'and ■ a, 'nterior orifice, 1ms' 
disappeared:;, 'The' sejTnm 'is' very narrow, and is continued 'in- 
'. ''feriorly between 'the two,' halves o'f. the upper, lip, ending/ below 'in 
'da process over the „gum,' between th'e mediant inciso'i’s, ', : ' ' 

In Phascolomi/s m^smus^ the rhinaviurn is quite unlike that of 
Plume fjlarctos^ and resembles, broadly speaking, tiie rhinariurn 

^ The rliinariuiu of Lasiorhhms latifrm^^ the haiiy-nosed Woiiihat, whi<!h 
should, I think, nink as a distinct jreims, is unknown to me except IVom descripHouH 
and a dried skin. It appears to dilfer solely from that of Fhascoiomjjs m hein^ 
covered with short hair, the nostrils hein^ normally lonned. 
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of tlie tlii’ee genera of Piialangers above described. Ifc extends 
clorsally, however, further backwards iu the loiddie line, and tlie 
hair of the muzzle encroaches over the well-developed slit of the 
nostrils, the expanded portions of wliicli are widely separated in 
the middle line. Tlie iiifranai‘ia-1 portions are niodeiritel}^ deep, 
and I'eacli almost to the posterior end of the nostnl-siits. 

Text-figure 22. 



' ' '.' A. Head of. '. Fsmdockirm peregrimis, with , p'oeket of: ear. (?:!■) soeiv from ahovcv 
■ lb' Bhinaniira of the same.,, ' 

yG. &\Y ' of Triohomms 
I). Rliinarium of the same, from the front. 

E. lUiinarium of the same, from the side. 

F. Head of 'Fhalanger mamdatus, the ear stripped of hair. 

G. Khiimvium of the same, from the front. 

Their inferior edge slojies obliquely downwards and inwarils to 
the gum of the incisors, the two lobes of the upper lip being 
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toleiTiblj widely .sepniuble at tins point, Tiiere is iio nnMliiu: 
excision in tlie inferior edge ot the rhinarium n,bove ih& i^eeUn 
and tliere is no median groove, but a. groove runs on eiicli side 
fi’om tlie 1 'iosti‘il downwards and inwards to tlie gnub defining 
tile iiiFra.nai'ial portion from tbe i*e.st of the rhinariiiin. 

Facial Vihrissee, — Tlie facial Anbriss^e are well ami. noi-ivially 
deve]o[)ed in Trichosurus, FImlaager, Fseiuloehiriis^ and Fhasco- 
lO'/m/Sy I'ieing represented by ninnerous long rnystaeials, super- 
ciliaries, gennls— -one tuft,— siil;)inenta].s, a.nd interranmls. in tlie 
exam riles of Fhalanger and Fsenclochirns exa, mined, however, th(3 
iiiten-ainals weixi few in, niimlrer and slender. In Fhascclareios 
the vibrissa? a, re comparatively pooi’ly developed, tbe luystaeniis 
especially being fe^A’' and short and tlie inteiraaiml tvift wanting. 

The Mouth. — There are only tAvo points for me to notice in 
connection Avith tlie month. The first is the presence, witii which 
everyone is faiiiiliar, of clieek-ponches in Phascolarcios. Tliese lie 
alongside tlie giiin of the upper jaw in front, tlie orifice looking 
downwai’ds and tlie cavity extending upwards and backwards 
towards the eye. Mo such pouclies occur in Trkhos'ums^ Fha- 
Umger, PseMdotldrus, or Phascolonif/s. The second is tlie iiresence 
in ITimcolomys of a Hap of naked skin extending into the moiitli 
from the inner surface of tlie lips laterally. Tin's is amdogous to 
the similar ingrowths well known in tlie Rodentifi, Avliere tliey 
serve to close the throat during gnawing. Their function is no 
doubt tile same in Fha8colomgs. \v\nc}i has rodent incisor teeth. 
These oral flaps of skin are not developed in theotlier genera 
here discussed, nor so far as I am aavare in any otlier Miirsupiah 

«. A flap of skin juttiiig’ iawfirds froiii the lower lip aatl lying’ 


alongside the tongue on eaeh side 

flap of sldn jutting into month from tlie lips. 

b. A cheek-pouch on each side of the upper jaw I^kamdan'tos,, 

?>h No cheek-pouches , 


.Fkalmiffe'^*) TrivIiosUcnii. 

■ IVichosiirus tlie. ear' is higli, but'toleralily narrow 

and ' nejirly ' naked internally. Tlie supratragus (metatiagus) is 
a,': .weH-developed ' thick, semieimilaiv '■sliglitly tij,)turneil dislc, 
■Above ■ it tdiere is.a loW' .curved 'I’id.ge..- Im-front of it tlie ' (‘ux'ity 
■of the' ear isaleiined 'by. a.'strong oinhp'ie ridge passing upwards 
slightly a'lmve the':' loAvaridg'e.'''abo've ■ described and inferior iy 
carving l>ackwards beneath the stipratragus and |jassing tlicnci* 
downwards on The inner side of the well-developefi tragal 
thickening foianing the anteii rini of the inferior notch {adihi^ 
iiifeyior), the posterior border of AvJiich is defined by a. strong 
thick antitragal ridge, capiable of being turned outwards sind 
baekwaxds to a eertain";^.e but it exhibits no pocket,~like 

depression.', 

In IkeitdocJdmsjm^egnmis. the ear is nearly as na,ked intern- 
ally, and relatively nearly ns high a.s in Trlckosuras but someAvhat 
broader. The supratragus is as well developed, hut forms a more 
distinct roof to the deep lower portion of the cavity. Tiie low 
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ridge seen in I'richosurus is represented by a, lobaije tliielceiiiiig^ 
and there is a similar thickening lower down beiiind, above tlie 
posterior end of the siipratragiis. The anterior ridge forms a 
ioliate expansion above the anterior end of tlie siipratragiiSy 
and til e tragus itself is less well defined* The ridge behind tiie 


Text-figure 2;B. 



A. Head ot F ha Bcolareto^ cinerem^ with position of cbeek-poxicli (p) dotted iu and 


pocket t)f ear {a) seen from above. 

B. Xose and ]>iirt of palate of the same, showing the nostrils and the oritices of the 
cheek-ponches (p). 

G. Nose and mouth of Tlmscolomys ursimiSi with lower incisors cat short and 
tliip of skin (/) projecting into mouih. 

1). Side view of rhiuarium of the same, 

E. Ear of Jatifrom^ from dried sMn softened in water. 
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inferior iiotcli turns inwards above towards the posterior end of 
the supr.atra-giiSj and it is. provided with a shallow poiicli detinc'd 
•externally by a definite thickened ridge/ 

The ear of Fhalanger nutculatns is greatly reduced, tl'ii(,;k'ly 
■covered with hair externaJly, and scarcely projects !:ibo^'e tiie level 
■of the liead. Tiie siipratra-giis is large and valvular, a.ud tise 
■cavity of the ear above it is deep and roofed over !'>y a- lidge 
resulting possibly from the confiuence of lobate thickeniiigs 
homologous to the two seen in Fhalanger. The anterior ridge 
does not extex^d so high above the supiutragus as in the two 
geiieia already discussed, and there is a ti*ace of tiie poucli on 
the posterior ridge, altliough it is not so well delined as in 
Fse/iidochiras. 

Ill FJmscolarctos the ear is moi^e expanded even than in 
Pseiulochirus, but it difiers from the ear of tliat genus, Trwho- 
wrus. and Fhakmiger in ba.ving the supra tragus reduced to a low 
curved ridge without any trace of the lobe^^u There is a low 
ridge above it as in Trichosurus^ and the antexioi* ridge liounding 
the cavity of the ear in front is as in tliat genus ; t.lie tragus, 
lioxvevei', is iimcli smaller. The pocket on the |)osterior ridge is 
present as in Pseiidochints, but is deeper and has a more sharpl}^ 
defined pOvSterior rim. 

In Phascbloniys the antero-inteiiial ridge, coritiriuous above 
witli the slightly overfolded anterior margin of the piiiiui, is 
produced inferiorly into a large compressed lamina,, jutting I lack- 
wards into the cavity of tlie ear and descending to the auditory 
oritice. Anterioidy and externally this lamina, is marked by a 
deep groove which descends and passes into a low ridge defining 
the anterior border of the inferior notch, but tiiere is no definite 
traga.l thickening. The antitraga.l ridge is also .simple* It 
ascends and forms the posterior edge of the cavity of tiie pinna, 
and is itself marked externally and posteriorly by a groove* 
The siipratragus appeals to be represented 'by a Icnv x*idge, I'isilile 
above the laminate expansion of tiie antei'o-internal iddge. 

The .ear of Laswrlmim laPfrons is vexy like'that of Fhamdmngs, 
but is longer. On'askin softened u'n water I- could find no trace 
of the supiutragus* 

, ■' :The. em oi' }%c(Molo7m/s rese-mbles . that ot lFmmolarcltts in ihe 
'■ complete or almost complete ; disappea.rance of' the' 'suprat-ragus— 
an important character considering. '..the constancy in tiio d(U’e- 
lopmeiit of. this ridge in'unany Aramin«a]s., .''B in, the .simple 
striieture of the posterior antitiugai ridge it is more like that of 
, Trichosti'nt'S.' ■;,,■ .': 

,■,.-. ;The''difierential ehara.cters ':of' the Aar may. bc: used to; define and 
■classify t'he five ..genera .as"' 'follows , 

a. Siipratragus ivpresented by a strong ridge with well-doveloped 
lobate thickeaiug. 

b. jSiO xiocket above the antitragal ridge Trichosuruff, 


Thomas mentioned this peculiarity and wrote ** metatragus almost obsolete.'* 
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h'. A pocket above the aiititragal ridge. 

c. Pinna greatly reduced ; pocket small ‘Phalanger. 

(/- Pinna large ; pocket better develoi'jed TsewlocMrus, 

a\ Supratragus at most represented by a low curved ridge; 
without truce of lobate thickening. 
d. Aiitero-internal ridge normally developed; a large pocket 

above tlie antitrugal ridge Phascolarctos. 

d'. Anitero-intenial ridge large and laminate; no pocket above 

antitragal ridge PhascolornT/s. 

The Fore Foot. — In Trichosiirus. Fhalanger^ and Pseudo cltirus 
tliere is «a tuft of long carpal vibrisstc. In Phascolarctos and 
Phascolornys these tactile bristles are absent. 

In Trichosuriis the fore foot presents no special modifications. 
The five digits are free of webbing down to the plantar pads and 
are nearly evenly spaceelj the third and fourtli being the longest 
and SLibequalj the second and fifth a little shorter but subequal 
and rising at approximately the same level, and the first or 
pollex much the shortest, about two-thirds the length of the third 
or fourth, and not opposable but closing obliquely backwards and 
inwards across the sole (palm). The claws of all the digits are 
compressed, curved, and pointed, and the integument of the 
lower side of the digits is transversely grooved. The uniformiy 
granular plantar pad is four-lobed, the three main lobes being in 
contact. The inner or pollical lobe, sometimes separated from 
the main lobes, is fused with the inner element of the carpal pad 
into a longitudinal mass, longer than wide. The external element 
of the carpal pa,d is elliptical, narrowly separated in front from 
the external lobe of the plantar pad, and, like the internal element, 
passes imperceptibly proxiiiially into a narrow naked area of skin 
between them and the hair of the wrist. The centre of the sole 
is depressed and granular like the pads and the depressions 
between them.. ■■ ■ 

In Pliakmger the fore foot is considerabiy modified from the 
type' seen in Trichosuriis. The third, fourth, and fifth digits are' 
evenly spaced*, but the second is capable of being separated from 
the tliird by a mucli greater space than that between the third 
and fourth. With the pollex it is capable of being extended 
almost at .right, angles to. the axis 'of the. foot and, of bei.ng closed 
transversely ; upon the, sole,- '.■■ .The "pads' are transve.rsely 'striate, 
witl'i the. spaces betwme.n '’them, granular, the space.' "or .groove 
■ between the 'second and '.third being' deeper: than that, between .the 
third and fourth. The first, the internal or pollical lobe, forms a 
continuous subtriangular mass, directed obliquely backwards and 
inwards when the pollex .is., -d.i'awn’ back,;. and the external moiety 
of tlie ' carpal pat'!', 'is lai*ger than-.iii'-'^riWiOster?:<s. 

The capacity for co-operative movement of the first and second 
digits in adplane nearly at right angles to that of the third, 
fourth, and fifth seems to have been overlooked in Phalanger 
raaculatiis. Bensley, at all ' events, records the similar phe- 
nomenon in Pseudochirm and Phascolarctos as peculiar to these 
two genera. Nevertheless, the modification in question may be 
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Text-figure 24. 
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clearly seen even on dried skins ; and it is sbov.n^ in tbe 
of tbe Spotted Caseus in tiie Royal NatiUTii History, Hi. p. 207, 
1894, and Harmswortlits Katnral History, ii.' p. 888. 1910, 
These figures bear the 'impress of having been draAvii from life l}j 
Miitizel and Kiibiiert respectively. 

Tlie fore foot of I^seitdochiriis resembles tolei-aldy closely' that 
of except ' tlaxt the third digit is not lengthened and 

the lobes of the plantar ami carpal pads are separated and smaller, 
the fused pollical element of the plantar pad ami the inner inoiety 
of the cai'pal pad forming an oldique transverse mass about twice 
as 'wide as long, 

Tlie foi'e foot of Phascolarctos is an extreme exaggeration of 
the type seen in Fhalcmger and Zhsererfoc/nrus, aithougii the, pads 
'and intervening spaces are areolated or granular, not stiiated. 
The sole is much longer as compared witli its width : tlie tii'St 
ii'iid second digits are completely isolated from tl'se rest, and rise 
close together from the postero-internal angle of the foot, at right 
angles to its long axis and close transversely across tbe proxiirial, 
half of the sole, the posterior border of the poliex when drawn 
back being approximately'' in. the same ti-ansverse line aS' the 
posterior border of the sole. There is a large three-lobexl plantar 
pad at tbe liase of the tliird, foiirtli, and fifth digits, and tliere is 
a similar but.. smaller lobe upon the base of each of . the second 
and first digits. The one on tlie pollex profiably re'pre.seiits' tbe 
inner moiety of the carpal pad, and the one on the base of tlie 
second digit the first or- external eleme-nt of the pla.ntar.pad, 
■vvidel)' severed from-the lobe in front of it and aitogethei* discon- 
nected from the' pollex behind it. ■ The external inoiety of.- tlie, 
carpal pad is smail, restricted to the postero- external angle of 
the foot and widely^ separated from tlie pdantar ])ad. 

In ldiascol(/inys the fore, foot, modified for terrestrial pi-ogres- 
siori and digging, is very dilierent from that of the preceding 
genera,.,, especiaJly, from that of Phascolmxtos, It in a y,^ be' derived 
from, the type ,see,n in IP/uc//o.s‘M.r?c.9 ly the siiorteni,ng andyvidenhig 
of tbe tiigits and sole, the olfiiteration of nearly all trace of th€f 
individual'' elements ,' of,' 'the pads, '.and ,by,',th,e stndghteiiing, 
leiigtlieningyurod bl,u.nting of tliB claws. 

The. Hind Iir TridhosKrms^^', Phc{kmge.7\ avn] Psendoch Irus 

there are one or two fcatdile vibrissa?, similar to the <air|.ial vibrissay, 
O'li the inner side ' of ■■,'the'"'hee.! '/behind the '' ha.ll'ux.' These,, are 
mHPmMokirctos 

, The,' hind / feet .,of .'.'the... four ■. arboreal . ge\\^Tn~~—TrMiQ.mrm 
Pkalmig&\ '.Fseudochirus^ .and..,; Pha8colc(/rcios-~AXii^^T from, each' 
other much less than the fore feet. Their general struciure is 
well ImoW'n. Hence only the comparatively minor points of 
"clifieren,ce 'need ,be notice'd. 

* Biepresented in the figare of the bind foot of T^en^ochlrns (ph 20, ik. 4? 
.'of ,'\’^hiterhonse^'s' Marsupi.ata tat apparently nnnotieed in the text. 
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111 IVlchosvrus tlie conjoined second and third digits'"' are 
iiiiicli si'iorter than tlie.v^ fourth, Tlie three lobes of i.he plantar 
pad a-t tlie base of the tennina.l digits are in contiict^ the outer 
lobe lieing larger than the other two taken together. Tlie larg(3 
lobe of the hallux shows no trace of division, and there is a 
toleralilj well-defined, long external rnetata.rsal pa,(i reiiclung 
from tlie heel almost to tlie plantar pad. 

Tlie digits of are approxiinately as in Ihi^hostmis ; 

but tlie exteiiiai lobe of the plantar pad is separa,ted to a cert/aiii 
extent in front from the otlier lobes, which are fused altliongli 
deiined by a groove, and are together larger than tlie outer lolie. 
The eiitii'e hallux is relatively larger than in TrkJimurm^ and 
its great pad is indistinctly divided ; there is no distinct external 
niebitarsai pad and the heel is shorter than in Trichosnriis, 

In Pseiaioc/if/’aa the digits are as in tlie foregoing genera., lint 
all the elements of the striated pads on the sole are lietter deiined 
even than in Trickosiirus. The outer lobe of tiie plajitar pad is 
conipletely isolated fi*oni the two conjoined inner lolies and aliout 
half their size. The great pad of the hallux is distinctly divided, 
into a distal and a proximal portion, the ladter representing tlie 
inner metatarsal pad ; tlie outer metatarsal pad is well developed, 
sharply delinefd, and about twice as long as wide. 

In the foregoing genera the bind foot is larger in every pvay 
tban the' fore foot. 

. Ill Pkmcolarcios the hind foot is not larger tlian tlie fore foot* 
It difiers from the hind foot of tlie otliei* genera in iiaving the 
united second and third digits relatively much longer and only a 
little shorter than the fourth ; tlie lobes of the |)la.ntar pad are 
feebly difierentiated, being fused to fonn a transverse cusliion, 
with irregularly convex anterior and irregnlarly concave posterior 
border. The great pad of the hallux is uiidlviileil, arid tliere is 
no di.stinct]y deiined external metatarsal pail. TIiiis in tlie 
development of the pads the foot of this genus dilTers iiuvre frcim 
that of Fsmtdmkdms than from t.hat'of Triehimmis. ' , 

The iiind foot of PkmcolomySy as has often lieen pointed out, 
is ,a fossorial, . inodiiication of .tlie .Piialangerino scansoria'l bind,', 
.foot,' resulting from the’ conversion of -.the sh'ar|,i,, cur vial claws' of 
tliO', 'latter,, into 'longer, stronger, and straightcr e’laws, from, 'tlie 
approximatenquality in length 'between the fonrtih and the united 
second and third digits, the reduction in hulk of the great pad 
of the lull lux so that it projects only slightly beyoriil the iii nor 
margin of tlie' foot, 'with th,e termi'nal segment of ■tlie iligit'iilanted 
like a ' hemispherical .tubercle', upon 'it, '.and from, ,,'the'' pr,acd:.icml 

Tliest! two united digits net as a fur-ccmib in Marsiipiuls. Possildv tlun' hvi*o 
prioiarilv modi^ed for that function. Generally arc too sninllbii arboreal 
fomis to be of much use grasping. But this cannot be maintained in tbe case 
of aiidjn they are large cmmigb to be subservient to 

digging. But in the Ivanguroos they appear to be retained solely for the purpose 
mentioned, and may frequently be seen to be so employed. Moreover, it is .'signifi- 
cant that these are the only digits in which liave other than rudimentary 

',;-claws.' , ' 
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By tlieir feet the genera, may be distiiigiiishe^l as follows;-™ 

fj. Feet fossoriiil with digits short, claws long, hliuit aiul 
sliglitly curved, and the granular pads l>ut h.ttle ditlerein 
tinted ; hallux short, its distal phalange reduced to a. tnitton- 
like cxcrcsceuce on tlie shortened lobe, which, however, still 
retains the cajaicity for movement in the op])osable plane ... Flmscokmi/s, 
.o '. Feet scaiisorisil and prehensile, with loiiger digits ar.il sharp, 
ciirvsd claws, and dilterentiatecl pads; hallux very large and 
o])p<)sal)le, with well-developed terminal phalange. 
h. Fore foot as large as hind foot, with comparatively long and 
narrow sole: the inner Ic, be of the plantar pad small aud 
attached to the ha.se of the second digit, which is separated 
by a long spa.ei;* from the third ; the inner lolie of the 
carpal pad small, isolated from the outer and attached to 
the i)ase of the first digit (pollex) ; second and thi'xl digits 
of hind fotit comparatively large, strongly i)rel; ensile .. ... Thaseolarctos. 
l\ Fr)re foot sraaller than hind foot, with shorter, broader sole; 
the inner lolie of the ]dantar ])ad largt*, in contact, or 
nearly so, witli the rest of the pad and fused into one mass 
witli tlie inner lol)e of the carpal pad, there being no difier- 
tiated pad at the Iva^e of the first digit (pollex) ; secoiui 
and third digits of hind foot short, weakly prehensile, 
c. A comparatively long space between the third and second 
higits of the fore foot, the second acting in unison with 


the firA' like a double opposable pollex ; pads striated ... Fhalanffer iind 

c . The five digits of the fore foot evenly spaced, the second 
in no respect opposable to the next, and the first or pollex 
only .slightly so ; pads granular T'neJifmirtis, 


Tim FoucIl—I lia.ve seen no freslt feoifiJe examples of ITcdanger 
Pmiid^)cMr'm. 

lu IVklimiiruB tlie poucli, tis in Maeropus^ is deeper tlmri 
wide, its orifice lias a well-developed lateral and posterior rirn 
liiit no overluinging anterior rim ; it tlieref ore looks forwards ; 
and the specimen examined ' tliere were; oalj ' two : teats, 
not ■ four,' as stated by .■ "Winge ' to be. -characteristic of the 
Pliala.ngeridte. 

In ]duisccdx»m.ys the pouch is a little wider than long, heing 
cleeper laterally, e.specially anteriorhy than behind os* iuosiailv in 
front, and a, little deeper behind thaii mesially in front/ ilie 
niii.scular rim overhanging the cavity all round; am.l there is a 
single, pair of teats, ■ 

Iri Idiascolmxim 'the poucli, as recorded by Forlies, is niueli 
wide'r tli.an long, lieing extended, gi‘a(bi,all3ynarr<:>\virig as it goes, 
along tlie depression between the miiseles of the thigli' and 
abdcjinen nearly a.s fa;r as the edge of tlie fiap of integument 
joining the hiod leg to the bodxy its w.idtli being abou/ 
times its length. The orifice looks, sliglitly backwards, tlie 
muscular laiir,' overhanging the cavity- laterally and to -a slight' 
exTPut in the' iniildie-'line'in' 'front, but ceasing/rn'eiicli'side c'lose 
to tlm position , of - the 'single teat. The 'orihee .therefoin look 
Isaekwards. '- 

* In his volume on l\Iarsupials.' (Allen-’s.; jS^nthiulisist Xibrnry/h 76, 1894)., 
!.y.I<-kk«ywrnn2’Iy .states tlmt the . orifice of the pouch ■ is direinki bicldwiirfis in 
Phabnii'eriilan 
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From tlie description of tliese three pouches it is evident that 
the poiicli of Phascolomys is structurally intermediate in many 
respects between those of iTwhosuras and The 

differences between the pouches of the last two genera, consider- 
ing that both are a.rboreal forms, is remarkable, especially in view 
of the theory that has been advanced that the anterior upward 
aspect of the orifice is an adaptation to arboreal life or to the 


Text figure 26. 



A. Foncb ot' Fhaseolarctos cin-erens, 

B. „ FJiaiieolomif/s w^stnm. 

C. ■ ■ . TrlcJtostmtsimlpeenla.' 


The extension of the poach, heiieath the integument, witli tlie tnaminj:;e { m }'^ 

' 'at U's posterioramd., shown diagrammaticallyAvithTlottcHriipes. ' 

more ordess upri,glit’ attitude assuihed by siieli terrestiial bipedal 
forms as i/aoVTf^ncSs.andvconVerselyl.'that the posterior aspect of 
the orifice is an adaptation to the terrestrial life and qiiadrn- 
petlal gait of socli genera as Thylmimis and Parcophilm. This 
theory entirely brealvs down in the case of I^hmcdarcdos^ per- 
imps tile most specialised scansorial genus in the entire order. 



60G 


Mil. R. I. POCOCK ON THE 

TI'U) deep, l:)ackwardlj directed pouch of Tnchosiirm seeios so 
well a,daptetl for the safe retention and cari-ying of the young ii|) 
ill tlie trees tliat its replacement by, a, laterally directed |)ouc*li 
witii tile orifice opening towards the taih such as is seen in 
rhmxiolm'ctos, seems most unlikely. Tiie use <')f 'tlie lateral 
extension for l.odgi ng the young ca/ri*ied by a motliei* cloiibt™ 
less clinilis at times liead-downwards is easy' to imagine, Imt the 
rea.soii for the reversion of the.orhice demanfled hj' the tlieory of 
tlie descent of Fhascolarctos from the Phalangei’iue stock is 
puzzling. The structure of the pouch alone sii|)p1ies evidence 
that PhasGolarcios is not closely^ related to any genus of tlie 
Pliala.ngeridaa 

Tlie cdiaracters of the three types of pouches above described 
may be summarized as follows : — 

( 1 . 1’Iie orifice, not encircled l)ehiu(b opening Inickwards and 
downwards ; cavity of pouch extended laterally on each 
side along the depression between the thigh and the 


abdomen Fhascolarctos. 

6. The orifice subcircular', surrounded by a flap of skin all 
round; cavity subcircular, a little deeper laterally than 

elsewhere ' ' Fhascolom^/s. 

c. The orifice opening tbnvards, at the anterior end of the 

cavity, whieli. is longer than wide l^sendaohlrus, 


. Idmlmatcr, Trhh(mm^^ 

The Classification of 

My opinion on the classification of the Biprotodonts is as 
follows:; — ■ 

1. Winge’s removal of P^«sco/«rc^os from the Phalangeridfo 
iiinst be accepted. But although that genus shows points of 
reseinblance to Fhascoloinys not shared by- other existing Bipro- 
todonts, the differences between them are too niairy and too 
important to admit of their ascription to tbev same family. 
Moreover, "if we' adopt as criteria -'of- family’- i*ank such characters 
as those .distinguishing the Kangaroos from the Phala.ngers, tlie' 
characters sepa.rating" the Koala- and 'tlie Womba t sliould, I tliink^ 
be 'given superfamilyv rank indicated byv the titles' PiiasGolarc- 
toidea' iind Phascolo-myoidea. , .Assuming "Winge tQ'l.u‘ive- cuirectly'' 
placed' the; extinct forms,; above -referi'ed to, the I^liasccila.rctoidea 
■will cam tain .'the," two' families Phascolarctkhc {Fhascolarctos) and 
Thylac-oleonid'ffi' {ThylaooUo) ;,'and the Phascolomyoidea ,the two 
"families' Fhascolomyidm,,"(P/iascofo'my,9, Lasiorhimis:, Fkascolonus) 
and Diprotodontidie 

2. The twO"ab,oye-Bientioned, superfainily groups are /individu- 
ally equivalent'" tO", a..,' group "'of that j.-’ank,' con taining'''tJ:fe,,: rest'" -O'f 
the BiprotodontS', - for ■, ' wh'ich , -two . 'Uarn'es ' ■' are . .-avai'Iable, ' ■- Hypsi -- '■ 
prymnoidea and Phalangeroidea. 1 prefer the latter on account 
of its greater familarity and its dexivation from tlie name of a 
more primitive genus. Accepting for this group Thomas's families 
Macropodidse and Phalangeridse, it seems cleai' in the case of the 
former that if the chai’-acters of Fotorous and its allies entitle 
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tliem to rank a,s a sul>iainilY — and I see no reason for clisseiitiiig 
from tliat view, — tlie characters of Ily2^sipTyrmwdon aiiist be 
given the higher rank of a, family, the Hypsipryiiiiiodoiitidfe 
-equivalent to, and standing between, the Macropod idm and the 
Phalangeridac bub not deiinitely assignable to either. 

From the tj’pical Phalangeridse constituting the subfamily 
Piialangeriiim, the genera PseudochArus raid Peiauroides^ character-' 
ized by tlie ci'escentic pattern of the molar teeth, may be separated 
as the Pseudochiriiife as prop)osed by Winge. But it does not 
appear to me that proper appreciation has been shown for the 
characters of the very highly specialized genus Tarsijjes which 
differs profoiindly from the Phalangeridje in the structure of the 
skull, teeth, tongue, snout, and alimentary canal, as Thomas re- 
corded. The genus seems to l^e at least as widely divergent from 
the Piialangeridae as are the Macropodidje. These two families, 
indeed, are linked by the H^-psiprymnodonticlm, and the 
evolutionary stages by wducli the Kangaroos ha.ve been derived 
from the Phalangerine stock may be traced with reasonable 
certainty through living forms. But all the hypothetical inter- 
mediate genera between Tarsvpes and the Phalaiigers have died 
out, leaving that genus isolated. And since, in iny opinion, it 
differs more from the typical Phalaiigers than do the Pseudo- 
chiriiies, it may be raised at least to the rank of a famil}^ — 
'Tarsipedidje. 

Briefly, the existing genera of Diprotodonts may be classified 
as follows: — 

Plialaiigeroidea. 

Earn. M A c R o p 0 H I D je, 

Subfam. Macropobikle. 

„ POTOROIN.E, 

Fam. IT VPSIP R YMKODONT ID-E. 

Fam. P H A L A N G E R 1 1) JE. 

Subfam. Phalakgerille. 

„ PsEUDOCHIRINiE. 

Fa,m. T A r s i p e bid m, 

PImscolarctoidea. 

Fam. Ph ASCOLARCTIB JS. 

Plmscoloiiiyoidea. 

Fam. Pii ASCOLohiYiBiE. 


Win^e and Bensley even considered the characters of this genus to be of less 
systematic value than the concentric molars of FseKdochirus, 
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g 4. The NesUing Fejitlicrs of i.lie Mallard, with fjljserTations 
on the Composition, Origin, and History ot Featiiers. 
By J. OossAR Ewart, M.I)., F.R.S., ihZ.S., liegins 
Professor of Hatiiral Histoiw, University of EdiiibiirghL 


[Received March 7, 1921 ; Read March 22, 1921. j 
(Plates I.-X, ; Text-figures i-14.) 


I. The Nestling Feathers of the Mallard (J avis’ j : ioscAs ), 

In a recent paper in ‘ The Ibis ’ it is pointed out that ‘‘ there 
is no bi*anch of ornithology that has remained so long neglected 
as the study of nestling birds, nor is there one in which so many 
problems await solution” (1), That the study of nestling feathers 
has been neglected will be admitted when it is mentioned that tip 
to 1906 it was not realized that the true feathers (pennaa) may be 
preceded by two generations of nestling feathers (prepennas), that 
ornithologists have not yet made up their minds whether the 
familiar coat worn by newly-hatched chicks and ducklings corre- 
sponds to the first (protoptile) or to the second (mesoptile) 
nestling coat of Penguins, and that morphologists have not yet 
ascertained whether nestling and other feathers originally con- 
sisted of one shaft or of two complete shafts like the nestling and 
adult feathers of the Emu. 

True or definitive feathers vaiy greatly in size and stimcture 
nevertheless, they may be said to belong either to a plumose 
(rnetaptile) or to a pennaceous (teleoptile) type. The plumose 
true feathers are characterized by barbules which may possess 
cilia but never have booklets (hamuli); in pennaceous feathers 
some of the barbules are armed with booklets, by means of which 
the barbs are “woven” into a web — in the wing-quills of fiying 
birds w© have highly specialized teleoptiles ; in the plumose 
feather from a Mallard represented in PL I. fig. 1 we have an 
example of a simple rnetaptile, bearing a protoptile. 

Ill Penguins all the true feathers are probably preceded by 
both protoptiles and mesoptiles (text-fig. 5), but in birds 

there is only one nestling coat — the mesoptiles have either been 
completely suppressed or are represented by inconspicuous and 
barely recognizable vestiges, . . 

In most birds there are numerous hair-like feathers associated 
with, and intimately related to, the true feathers. As these 
hair-like featliers^ are preceded by minute ’prepenn®— are, iiiTact, 
degenerate peiinse, — they might be known as filopeiiuje. 

Furtheiy in many birds' there appear between the'tme'.or 
contour feathers (pennse) true down feathers (pliunuke). In all 
the Ducks, ' Geese, and '.Penguins- examined "the plumulae are- 
preceded by preplumulce. . - - . . 
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Hie rela.tioii of tlie va,riovis kinds of feotliers of nia.f-ure birds to 
iie}StliMg fea, tilers is i in.] i cate cl in the foHowi.ug Siahie: 




’PretiloplvuiuL* 

(Preiilopei'iviiu). 

I 

i 


Filopimiue 

(Filopeuiia:*). 


Filamdiita 

(Crvptopfcit-Si). 


1. PropiMHia> Prcplimuilie. 

(Protoptilcs), I 


II. I*rep(‘ini03 
(Mosoptiles). 


Plu'uios?! Pymr.e Peimaaeous Peiinro Fliimiilas 

( Metaptiliis). (Telaoptiles). 


L The Prepennce, 

Tl'ie riiost concise nnd authoritative stateraerit It liave oouse 
.across about nestling feathei's occurs in ‘ Newton's I)i(;tion.ary of 
Birdsb ' It is tliere stated that neossoptiles (i, 6." protoptiies) are 
clnrracterized by (1) a very short cahiiniis,..'(2) an 'insignificant or 
iliniefined rhachis— if there be'One'at all, (.3) the'alinost universal 
absence of cilia, (4) long and slender ra.mi''(barbs), and, (5) the 
absence of an aftershaft except in Dronneus ; in anotlier para- 
graph ibis stated tliat the barbuies (radii) .of tlie ai'tersliaft iia.ve 
no cilia (2). ,.,A. more recent statement about neossoptiles is that 
tl\'e feathers forrning'the familia.r coat of newly iiatcbed diieklings 
and chicks , are not 'protoptiles but mesoptiles, and hence eorre- 
■spoiid to tlie feathers forming the long ■fur-like secot„'i,d coat', ol 
.Penguins (3). 

I may at once' state that in Mallard ducklings the ouiier 
nestling coat consists 'Of typical protoptiles cha.'iacterized hy 
(1)' .a 'well-de'veloped calamus which may contain over twenty 
cones,’' (2) 'a welbdeyeloped rhachis, (3) well-rlovelopcsl a.n(l iri, 
some cases liook-like cilia, (4) short stih^ as well as ioi'ig slender 
barbs, a, nd (5) by a well-developed aftersbaft, the barbuies of 
•whicb' Ijear cilia. ■ 

Iiid.ucldiiigst]ie protoptiles vary in size— some are over 30 mm. 
in a.ud resemble plumose (metaptile)'featl,ie:rs, others are 

under, 10 mm. iii' lengtlv;and ,resemble, preplumulm'. ',. But '.the 
small/as well as. thedai*go protoptiles consist.of jncalamus, a. .shaft, 
and an affershaft./ - ,111 addition., to .assisting. 'the .prepIumiikB, .and 
later ''tbe.phunulm, in diminishing the, flow of heat,' from' '.the 'skin, 
the, protoptiles, ;as',a. rule, .prevent ■ water Teaching t.be'"under' coat 
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of true down ; by tlie piguient tbejM-ruitniu they help to make' 
til e < I lie k' 1 i u g i 1 1 (?o i is [ue. u <,.■> i i.s . 

( 1 ) The Win<j~Qiiill Ih'oUypilles. 

Tlioiigii Ducks liave been living under <lt,.»rnesticat,ioi:t for well- 
nigh two thousand years, their nestling fea.thers liave apparently 
never been systeniatically exaniined. I'lnit no sei/ious attempt 
has been made to study tlie nestling feidhei-s of ducks and other 
Aruseres, arnl of fouds and otlier (kxlli, is nia.de evident by a. 
perusal of Mr. Pycinft's important monograpb on tlio Idmperor 
and Adelie Penguins. In am interesting claipter on tla‘ com- 
position and sequences of the neosso]>til(‘s, aftei* pointing out tliat 
“ tlie penguin in list certainly be regarded as liaAing pi’cserved 
wliat lunst be lool^ed upon as a, somewhat, periiajis veiy. a.ncient 
succession of |)lumages,’'’ Mr. Pyc raft states that ‘"in the liglit of 
niy recent discovery” it is clear that the ‘Plown " feathers of the 
Galli and Anseres “ do not, as I imagined, represent a |:>rimitive 
type of down feahher liomologous with tlie woolly, and so |)re- 
siiDial)ly degenerate down (.if say the Akddag but a-nswer to 
niesoptyles. The protoptyle or first generation of feathers would 
seeni to lie Avanting in these birds, but .1. iia.d tlie good .fortune to 
discover small tufts of down adhering to tlie tips of tlie mesO” 
ptjdes of a. young (Jklol'p^utga rulmlke])^^^ dTiiis we ,ina.y assi,ime' 
that this first generation, since it lias not yet liecn traced, has 
been lost in all the Galli, a, mi probalily all the .Anseres sa.ve 
perluips this sjiet.nes a, ml one or two allied general’ (3). 

iis ,.PL I. figs, *J, & b show, 1 have succeeded in tracing two 
generations of nestling feathers in tlie Indian liirniier l)uck: mid 
in the (amimon Domestic Goos(>, and thereby have proved that 
tlie coat 'worn In' !iewly-hat(!bed Ducks and Geese consists of' 
'protojitiles cori'espimding to tlie first or pr(,>to})i”ile nestling coat; 
of Pengi'iins. In tlie case of tlie King Pe'.iiguiii the 'first' or 
protoptile coat is ap}:>arently in the a.et of disappearing : l,mt in 
aJl tlie Aaiseres and Galli ■ I have examined it is tlie secamd coat 
tliat lia.s hceii lost or is in the act of disappearing*. Tliougli in 
tiie AV'ings of soii'n? ,].,)iicks a„nd (fi^ese we]l-develop<‘il 'incsoptiJes 
still I's'iake Their a'ppearance, tla^; taibcpiill imASopi.iles an* eitlier 
vestigia.l or have been' ct,anplet6ly sn[:'>'['»ressed, Tdia.t tla-i |yrO“ 
topi, lie is i'n the a,ct'of disappeari'ug in t.iie 'tia.il of tlie Penguin "Is 
suggested' by PL , I. Mig. 4, 'while Pi. II, .fig, 5 dea.'rly indicates 
tha't as tlie mesoptile "was suppressed ■ in tlie 'iail 'Of the A'lallard 
'tJie |.>r(,)top'tile was 'enlarged..' 

'Witii tlie i'iel]:> of a preniaturely developeil “ nestling tail” the' 
M'alla'i'd (luekling liegins.to dive at the. end of tlu.^ si‘<:*oud week, 
but, owing to tiie, development of tlnn'wkigs being rota rdiMl, flying 
only becaiines possible, at ' the end of tlie' eighth wedi. That tlie 
development of the, wing is'.froni. the outset reta'r(]ed is suggested 
'bjnpb IL ,lig, '6,'a' ten 'I'lays'’ duck embryo. 'In, 'this embryo the 
,'papil he "which develop into the tail-quill '' protoptiles are iarge^ 
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blit tlie pn.pillte a,i‘e only beginiiiTiy to iria.lvi:* i.lieii" 

III ;i ih'e weeks’ rlncklii'ig some of t].ie t{?.il~{'|uilLs iiicasin'o 
oO iisiH., l,)ot the wing-quill I'lnli merits at tlie enb ot the 
\rr-ek tiiily measure 4 mm. Tlie wing of a tweihy'-tiA'^^ flays'' 
Alallaivl is Tepresentetl in PL IL fig. 7, natural size, amt, tlio 
prohqirtle of a, secoufiary wing-quill of a tliirty-eight day^' 
llait'iril iii PI. II. fig. 8. Tiiougli the wing-papillm a|)poar late 
the\' soon derelop into filaments — iilavucait.s of a. tihirt<'‘on fhiys’ 
MallaiMl e-nitwyo are represented in .PL III. tig. 9. Witli tl.ie 
exception of tlie cala.mns tlie development of the p:rotoptile is, as 


Text-figure 1. 



■Part of a bsni) from tlie shaft of a protoptile of a lO days' dmikling' sliowiiig 
barbules spirally twisted at their origin. X 2S dia. 


Text- figure 2, 



Distill part of a barbule of a protoptile of a 2.3 diiys’ duekluig 
showing cilia. X 250 dia. 


a rule,' completed, |■)efol‘e the' end of the' t\veiity-eigi,itb, day of 
'incubation, so tliati the 'vascular pulp — which made 'the .develop- 
' ni,ent , of .tlm nestling feather possilile — ma'}' l>e eo'n verted into 
bloodless, pith before hatching. E'ven -when the d tickling esca|)es 
from tlie .sbell the nestling coat'. consists ,of bristie--li,k'e fliaments. 
'But as 'the' duckling dries, .the thin friable sheaths 'whicdi pro- 
tected tlie protoptiies during development disintegrate, with the 
result that the' protoptiJ.es .expand and, 'provide.' the' .duckling 
with a .w.onclerfiilly. complete., outer nestling coat. , A wing-quili 

y* It is conceivable that there is sonic relation : between the slow development of 
the wing and the per,dsteiice of wing-qnill mesoptiles. . 
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prot'ioptile of a twenty-six days’ duelc embiyo n,rtii’ic,ially i*eii:iovecl 
frooi a filiiaieiit (like t.ho .i(.).ng lihimeiits in PI. III. iig. 9) is 
re})i‘esonte(l in PL i.li. tig. 10. 

The wiiig-qi till protop tiles a.re coiri[>]etB feathers : •/“. e., crieli, 
consists of a ca.laanis, a. sliaft, and a.'u a.ftersliaft. ^Jd;ie ca'!a.iiiiiSj 
tlioogij oal\' 3 or 4 in lengtlp is well forraecL (xiataiiis 
:Serei‘.‘il cones/’ and remains intac-t until the protoptilo is shedi— 
in Penguins tlie pa.rt of tl.i.e epidermic tube 'vvlueli reiu'esents a 

ea,l,‘;u:m;is ” usually soon splits, witli tlie result tliat tlie individual 
protoptile l)ai‘].:)S are directly continuous witli inesoptile l)a,rbs 
(text-tig. 14). Idiougli tlie growth of the shaft and aftersliaft is 
arrested before liatcliiug, the calamus may continue to gi’ow after 
liatcliiiig. 

Tlie sliaft is made up of a rliacliis, coiitiruious with tlie outer 
seginent of the calamus:, and usually of sev'en or eiglit pairs of 
bai’bs, whicli vary in lengtli a, ml in the luiuiber of barbiiles they 
]_:)ossess. The two terminal barbs (which by uniting formed the 
distal part of the'rbaclus) end in long slender processes destitute 
of barbules. Tlie aftersluaft (PL III. tig. 11), continiioiLs witli t];ie 
inner segment of the calamus, usually consists of eiglit btirbs 
liesrring barlmles. fSornetimes the four mesial liarlis of the after- 
slia/fts unite to form a short rlricliis. Tlie barbules of the shaft 
•are spirally twisted at their origin (text-fig. 1), but tlie aftersliaft- 
barbules only curve slightly on hxiving the barb. .It has frequently 
been stated tlnit aftersliaft-barbules of true as ivell as nestling 
featliers have no cilia, but cilia, are inwirialily present on tlie 
ba.iiiiiles of tlie ])rotc>ptile aftnrsliaft of Miillai-d ducklings. Part 
of a l.)a.rbule with cilia is given in text-lig, 2. 

4d:ie wing-quill protoptiles may all be present at tlie e,nd of the 
sixtli weelc (PI. III. fig. 12), but some of them lia.ve usually lieen 
slied. hehre tlie end of tlie seventh 'week. Though "Mallards 
licgin to iiy during tlie ninth weelc, the development of some of 
tlie nlng-quills is only completed during the tentli waiek. 

(2) 2Vde Wing-’Qivill Ifempiiles^ 

Up ■ to 1906, as already mentioned, it, had not occurred to 
ornitliologists tihat true . feathers (pennai) miglit be preceded by 
two generations of nestling feathers (prt?penmo), and mesojitiles 
have a]:)pa,rently not yet been, recorded in connection witli wing- 
(piills. ' 

Early in iilie century two Na1.)ional. A.ntarctiC' Expeditioiis vvere 
fortunate enough, to collect ■material wthich made possible a fairly 
exliAustive study of the d'.e,velopment 'and Instorj'of the nestling 
featliers of 'Penguins. , iflie pe'ngnin 'inirterial'd;.)ix)iigiit 'liome by 
the , Englisli ..National '.Anta'rctiC' Expedition was ."reported,; .on , by " 
Air. Pycraft tliat collected' by tiiO' Scottish National, . ,A:ntiarct.ic ' 
Expedition by ,I)r.. Engle' Clarke. In paper published in I'906,' 
in ‘ The Ibis/ ■ Di*. ' Oia-rke /announced'' tliat lie ■ liad discovered ,■ two' 
■coats, of .'nestling, feathe'rS'in, the 'Ringed ' a,nd Centoo ',Pe.ngtiiris,, 
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Text-ligiu’e.s 4> 4. 



Diagrams? imlieatiiig tlie relation of the mcf.siopfcile to tlie jn-otoiit ili.-. jukI i:o tlu;; firnt 
true fe?ither of a Binged Penguin : tlie protoptile, eon.sisiang of .four 

(Miter barl)S representing ii s1i£ift and of four inner l)iU'l>w representing an after- 
sliaft. sh.mes.^ sliaft of inesoptile (jon tin nous distjiHy witli jirotoptile and 
]:>roxiraally witli the slmft of the true teather. ({ f.mcs., mesoptile jiftershiift also 
continuoiis with the protoptile and the true feather. coaneetion with pro- 
toptile. e., connection with shall: of true lhatlier. 6V(.,, coimectioii witli after” 
' , 'shaft of true feather, cot f., calamus, , 
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aiici in tlie following yen.r fin important paper ],)y Mr. Py craft oii 
the Emperor ainl Adelie Penguins wa.s pul)]isi.ie<l wiiic'h, 
with, the composition and, sequences as well a,s witls t-lie striictiire 
of nestling feathers. 

I),r, Clarke refrained from stating wliether t'lse silky -white 
protopti.le coat, or tlie grey fu.rd.ike niesoptile coat, of the E,ii:!ged 
Penguin, corresponds to the nestling coat worn new]} -liatcLed 
chicks and ducklings. But Mr. .Pycraft, in discussing tl:ie 
sequences of nestling-feathers, states tliat there jire gcsod reasons 
for assuming that in most of our com,moii l)irds tlie iirst or 
protoptile coat lias lieen lost, and adds tliat tlie featliers forming 
the adult coat of tiie Emu might possibly consist of mesoptiles. 

Whether ornitliologists Iiawe, a,s a, rule, adopted Mr. ]:^}a:*raft’s 
views it is i,mpossil.)le to say, Imt it may lie ,me.iitioned that 
Mr. Iiigram, in the Plhis ’ paper already referretl to, poi.nts out 
that a study of the nestling jilumago of tlie Ba.ptores suggests 
that in some cases, at any rate, it is tlie second and not tlie first 
generation of nestling “ dowiC’ that h.as been suppressed (1). 

'When, some yea.rs ago, 1 was led to stud}'’ tlie featliers of 
Penguins, 1 assumed that l)ii\hs with, only one nesfling coat laid 
lost the first or protoptile coat; but the examination of a 
number of nestlings soon made it evident tliat wlien in the Galli 
and Aiiseres tliei’O is only , one generation of nestling fealliers, 
it is owing, not to tlie absence of the protoptiles, bvifi to tlie 
siip]:)re8sioii of the mesoptiles. 

.In the account of tlie nestling feathers -of the ED:q,ieroi‘ 
Penguin, Pycraft states that the mesoptiles are uuilielliform, and 
tliat in tlie Adelie Penguin the niesoptile is in part attaclied to 
the main sliaft, lait mainly to tlie aft ersliaft. I liave not liad an 
op|')ortnnity of stmlying tlie nestling featlie:rs of eitlier tlie 
Eii:ipei’<,>.i- or Adelie .Ik^ngnins, Imt from material ]>laeecl a,t my 
disposal ])}' ])r. Eagle Clarke 1 have. Axaud'aal out idie sti’ucture 
of the mesoptiles of tlie liingeil Penguin. In lids spiuaes the 
niesoptile is extremely complex : if consists (1) of iiii oui'cr small 
series of barbs, wliich extends l><;.‘twcen the p:i*of ojitile ami f/lie lip 
of the true feather, and lienee occupies the posif.ion of, and 
doubtless re|n,'esents, a sliaft ; and (2) of an i,nncr sfuies of liarlis 
(text-fig. a), .arranged to form two or tliree Imrulies, ivliiclb as 
obviously represent an a.lters]iaft. The eliief lamma*! ions of the 
inesoptile in. tlie liinged Penguin, are diagrammaiicully rejaa*- 
sented in text-iig. 4, which indicates tluit tla^ Jlu^s()p{,ile censisis 
of a simple sliaft extemling between the protoptile and tlie tip of 
the true feather, and a comple:x. afterslvaft (a)nnect(‘('l with tie 
sha,ft as wmll as with the afteivsluiffc of tlie. true feat.her. 

In a Mnl lard duckling at tlie end of the lifth we(‘k tlie 
niesoptile looks as if it would develop into a simple umlH.*! nof 
unlike the unibelliform protoptiles of Penguins. But this 
appearance is due to the fact that nestling feathers, like true 
featliers, are developed, not ii scale-Hke plate, hut emf of an 

epidermic tube surrounding ..a' loghly -vascular dermic pulp and 



''rext-figure 5. 



C>iagTaitt imlkatiug tlie structure aiui relatiowsbips of the mesoptilo with the pro- 
toptile aud with the tinie teatlier iii the^ Chinese Goose. Tlie Ti:iesox:>tile shaft; 
{sli.mes:.)^ which lies between the protoptiie shaft (sh.pro.) ami the tip of a true 
feather, consists of numerous barbs and of a haml representing a rhachis. Con- 
tinuous adtlv the rhachis is a perforated band from which slender cords (c.) 
proceed to the harhs forming the tip of the . trim feathea (^eL). The mesoi>tiie 
aftershaft is also continuoxis noth a perforated band w hi a vestige of 

an aft(*rsh'aft of the true feather (uf.if.)* From the perforated hand slender 
curds (c 1) x>roceed to barbs near the tip of the true feather. It will b(‘ ob- 
served that tlie aftershaft of the protoptiie consists of twelve well-developed 
harhs unned with numerous harhulesv 
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protected l)j a tiiin. epicleiTJCiic slieatli, Wiieo tlie develo|)iiieiit 
is cjirried further, it l^ecoiues luddeut t[ia.t iu the Ms'illard tlie 
inesoptile consists of two sets of iii>i-es, an, oiit.er set :r(;'pr< 3 sentiiig 
a. shaft, a,n<:I an i,n,ner, an afi'.ershaft, eacli ])i'ovided witii a more 
or less distinct rhachis. Tl«.ough the inesoptiles in ..l,.)ricks iraiy 
reacli a considenrbie size, it is essie.r to rna.ke out tlieij' davel op- 
ulent and stnictnre in tfeese. Tire wdiigu.|nill .inesoptiles, tlioiigli 
welt-developed ii.i tiie .MaJIard, are j.iot present in the Einden 
goose l)iit as P.l. I. tig. 3 siiows, the major wing-covert inesoptiles 
may reach a consideralde size in GSeese, 

To start witli, tlie mesopbile of a Chinese gosling looks as if it 
possessed a erdainus ( id. JA’", fig. 13); the meso|)tile haidis seem 
to proceed from a tube lying immediately in front of the tip of 
the true featlier. That this tabular jiart represents a caljimus 
is supported by the faid: tlia.t it contains several cones/' but 
against tlie view that it is a true calamus is the fact tliat it is in 
tlie act of splitting longitudinally into liiimerous slender cords. 
In inesoptiles from older goslings psii't of tlie tubular portion is 
represented by two perfo,ra,ted bands, from wliicli proceed 
numerous slender cords' towards the. wing-covert. Soiuetinies 
the inesoptile in goslings splits into two portions (,P1. IT. tig. 14, 
text dig. 5), an outer (the shaft ) extending between tlie shaft 
of the protoptile and the tip of the wing-quill, and an inner (the 
aftershaft) extending between the protoptile aftershai't and the 
vestigial afterslmft of the w’ing-quilL 

It may be inentioae<l tliat in the* Anseres tlie me.soptiles vary 
greatly in structure — the proximal part of tlie jiftersiiai't may lie 
perforated and assume the foimi of m section of ji relatively 
large tube (F^l. IT. fig. 14), or, like the rliachis of the shaft, he 
represented by a sioi|)le narrow band. Though in tlie Mallard 
and Chinese go.slings the aftershaft, as well as the slifrft of the 
inesoptile, lias nsually a distinct rliacliis, in Eunlen goslings tlie 
wdiole of the mesoptile, as PI, 1. fig. 3 .suggests, iisu{illy consists 
of sirnplti liaibs, one^ or two of which are continuous witlr the 
rhachis of the wing-cove, rt shaft, while two or more laul In a 
va^stigiiil aftershai't. The baiiinhis of the m(*sopti](u iik(* those of 
tlie protoptile aftivrshai't, are iiai,a,'o and proi'idcd with wmll- 
d(nu;,*loped cilia. In the liuiged Penguin the mesfjptilus closely 
agree iii, structure, but in the lliieks and (.h;‘ese i‘.\ami])t‘d no two 
niesoptilcs w’ere alike in structure. The rnesoptiio v(n\t is ])rol)ably 
as Useful uow tiD Penguin cliieks liatebed within or near the 
Antarctic Circle as it wais when originally acquired, du:n'ng peiim|>s 
a cold phase of a glacial epoch. In Amsercs, thougdi tlie 
protoptile coat still plays an important part, the me.scqitile coat 
•probably no longer eount.s in the straggle fur existence. If this 
is the case there is no difHculty in accounting for its being w^ell- 
developed in soine parts bxit entirely absent in otiiers, and for 
the marked variation amongst the in esoptd wdiicli still persist. 

ITie Milliard lias wing-covert, as well as wing- quill, ]ues()])tiles. 
The inesoptiles which px-ecede the wing-coverts in tlie Mallard 
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are especially interesting*, because tliey iiiclie.ate bow tl„ie snppi*es-" 
siori of tbe niesoptiles was giwdually aceoiiiplisiiecl. Jn tlse case 
of tlie disappeariiig p.roto])tiles of tbe King Fengiiin ( Pb 1, 
fig. 4) tlie size is gradually reduced until they are siualler tbaii 
tbe minute bunch of ba/rbs which |)recede tbe iilcvpbniies of 
ducklings. In tbe case of the vanishing niesoptiles two sets 
of factoi's are evidently at ^vork ; one set ari’ests the developinetii') 
of tbe mesoptile liaibs, another set accelerates the developmcait <>i:’ 
the baii)S of the true feather, with the result tlint in course 
of time tlie tip of the true featiier is found projecting into the 
base of the protoptile calamus. 

Tliougb in most cases the niesoptiles are graihially reduced in 
size, in some cases the lengtli is maintained and either a. few 
barbs witli baiindes are developed, or the simple epiderinie tube 
splits into two or more bands, which for a time connect tlie 
protoptile to the tip of tbe true feather. 

It may l>e nieiitioned that thougli all tlie wing-cjuill protoptiies 
a.nd niesoptiles ina.y be jiresent in. tlie Mallard, <ii;!c,k]ing a.t tluii 
end of the sixth ^veek (PI. III. fig. 12), some of the mesc>ptiles 
are usually shed before the end of tlie seventh week, and all ai‘e 
usirally lost before the middle of the eiglitli week. But though, 
the wing-(|uil]s lose all tlieir nestling feathers during the eighth, 
week, some ' cvf the , feathers of tl:ie 'liuineral track ' may retain 
protoptiies and iiiesoptiles to the end of tiie eleventh Ma?ek. 
existence of tlie wing-quill mesoptiles in the Mallard proves 
conclusively that the nestling coat worn by newlY-ha.tchetl I)iicks 
and''(Ie,ese corres]")o,iid.s, not ms Py craft suggested to tlie second, 
generation of prepeiirife in Penguins, but to the first or protoptile 
geneiation. , 

(3) The 

Tlie tail varies greatly in .young aquatic birds. In ..Penguins 
the tail protoptiies ]ia;v'e almost disa.ppeai'ed ami tbe i.tiesopii]es 
are oiiiy''re|:n,'evSeBted by a few-sim|)le' barbs (PI. I. fig. 4). l,"n tlie 
.kia.lla.rd the niesoptiles of sixteen of tbe eighteen ta.ib<,|riills have 
completely disappeared, but tbe |)rotoptiles of all 1.la‘ eigliteen 
quills are larger and more complex than in tlie phimose (mub'w 
ptile) feather represented in PI. I. fig. 1. In Penguins .sinps ai‘(‘- 
soon taken to develop the tailo)m]]s with a view to tiieir hwiniug 
with, the liiml limbs a tripod nsefid in .loaiiitainitig tluj erei'i- 
attitude. In the Mallard tbe protoptiies form af" iiestliiig iaiP’ 
whieb pla,ys an important part daring tlie earlier portion of tlio 
period that Mallard ducklings behave like diving (lucks'*'. 

In a ten dn ys mluck emliryo the tail~qu ill papilke t are easily 

.Tlie, liilnlt ■ Mr. B.'J. Millais. yinforms',' ■me,'*''' liarily ever dives except 

when ill pla\* tlirrmg the love clmsetor^ t escape when worindedp 

f There are twenty tail-quiippupillffi, but only eig’liteeu of tlioiii develop into 
...feathers large enougli to’nink as taib.qnills. paper On the .development .of,, the ' 
Feathers of the Duclc during the Incubation Period” was recently coramimicated 
to .the., "Royal Society of Edinburgh by "Augusta bamont, R.Sc. 
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identified (PL J,l.. fig. 6), and I'H-' tfie t\vent\''-:[].ftli day of 
tiiey have grown into long i'ihunents out of Mdaicii, escape iniine- 
diatedy after lia.tedii ug higdily specialized ]_')rotoptiles. During 
the first week the nestling tail consists only of protoptiies ( lY. 
fig. 15), but during the se(,;oad week tlie protoptiies iire poshed 
froni the skin l)y the taii-fpiills, or l:.)y vestigial inesoptiles. At 

Text-figure 6. 



This drawing shows that tho iduudiis ()f the shaft of n tj’pionl tail-qinll {ti'otio|>tile 
ends in a cahunns containing cones/’ tliat this <‘i?lMnms is diruetlr cunlinuous 
with theexpanded distal portion of the tail-qniU rhaciiis, and that the mnnection 
of the proto|)tile with the trdeoptile is !stvengthene<l hy luirhs at the tip td’ the 
tail-quill (niding in the t>voximal portion of tlio protuptile cahunns. 

the end of tlu^ fVmrth wehk utny he nearly an inch 

in length, and they are still longer at the inidtlle of the fifth 
week (id. lY. fig. id). During the latter part of the fifth week 
the protoptiies begin to break pffh and witli the exception of the 
ninth Froiu the nu<ldle line at each side, they are tisiudly all shed 
by the middle of the sixth week. 
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The cahiniiis of the proto ptiles i« .sti-ong e/nd i*igid {ind ilrinlj 
fixed to tlie expended tip of the tail-(:|i'iill rliaeliis. ],\7 way of 
strengthening tlie connection between the protoptilen/nd the tail- 
qiiill, foin‘ or more pairs of the terminal hi'irbs of the taihcpiili 
are attaclied to the protoptile calamus (text~fig. 6). At- the end 
of, tlie second week the .nestling^’ tail j'lud tlie other structures 
concerned are sufficiently developed to admit of young Ma, Hards 

Text-iigure 7 . 



The proximal portion of the calamus of a taU-qiiill protoptile containing cones.” 
As the calamus approaches the tip of the tail-quill it splits into an outer 
portion continuous with the expanded rhachis of the quill and a more slender 
inner portion continuous with a vestigial tail-quill aftershaftf <r., protoptile 
calamus with “cones.” shf tail-quill slmft. of,, vestige of tail-quill after- 
sliaftt ' ' ' 

obtaining ,the greater part of their food by diving Notwitli- 
standi iig the loss of the protoptiles during the si,xth wec^k, young 
Mallards usually con tin ne to behave like diving ducks tip to the 
end of the' eighth , week. ■ From what'dias been said, it is' evident 
'that 'the ‘f nestling, tail’^ of the'Mallard duckling" is not from firstv, 
to, ' last ' entirely , composed ' of ' nestling /feathers. It ; ,is ,■ a true ' 
nestling „tail , up, to ■ the niicldle of 'the ■ .second ' week, but ,f rom the 

Turn' 'of,, nine Mallard diickHngs I had under oh'servatio'n began to'' 'dive 'on 'tho 
',thiidetni'tl:i,,day ': 'They'' w,ere all '■diving on^theThurfceenth '■ 
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beginning of the third to the end of the fiftli week the true tail- 
qiiiJLs take an ever increasing part in forrni})g tJie nestling tail 
ileiice nestling feathers only function daring three of the six 
weeks that Mallard ducklings feed and disport theiiiselves like 
diving ducks. When the protoptiles are shed, the tail-quills^ 
owing to the rhachis l)eing short and incomplete, look unfinished,,. 
Perhaps for this reason the first set of tail-qirilLs is ere long 
superseded by larger and more perfect quills in which the rhachis, 
as in a,dult ducks, ends in a fine point. Usually the first set of 
tail-quilis begins to drop out during the fourteenth week, and a 
new tail consisting of feathers of the adult type is eventually 
developed. 

The Siructu 7'6 of the Tail Protoptiles. -—The calamus of the tail- 
quill, like that of the wing-quill, protoptile, continues to grow 
after hatching. In the case of the protoptiles at each side of the 
middle line the calamus only reaches a length of 4 or 5 mm. and 
may have only three or four “ cones *’ ; but the calamus of tlie 
outer tail protoptiles may eventually measui'e 15 mm. and contain 
over twenty “ cones.” I expected the entire protoptile calamus 
to be directly continuous with the expanded tip of the tail-quill 
rhachis, but 1 found that, as text-fig. 7 shows, tlie calamus splits 
into an outer segment continuous with the tail-quill rhachis and 
an inner segment continuous with the rhachis of a vestigial 
aftershaft, the presence of this unexpected vestige of an after- 
shaft indicates that even the highly .specialized tail quills, 
originally consi.sted of two shafts, and hence were comstructed on 
the same plan as the double feathers of the Emu. 

The shaft of the tail-quill protoptiles of a Mallard duckling 
as a rule consists of fourteen or more pairs of barbs, each pro- 
vided with barbules. As already mentioned, the majority of the 
barbs of the wing-quill protoptiles are long and pointed and have 
only a limited number of slender bax'bules {PL II. .fig. 8), but some' 
of the barbs of the tail* quill protoptiles are ribbon -shaped 
(text-fig. 9), and they all have barbules along their whole length. 
The majority of the barbules have simple cilia along both 
margins; but the six or sevexi pairs of ribbon-shaped barbules at 
tbetipof the protoptile have large curved cilia along one maa^gin, 
which differ but little from the lioohlets on tlie l)a,rl>ules forming 
the tip of the true tail-quills. The difference between the 
specialized barbules \vith hook-like cilia at the tip of the pro- 
toptile and the slender proxixnal barbules with small cilia will be 
.'evident if text-fig\ .8, :is compared ■ with text-iig. 9, 'When 'tho' 
broad' barbules with hppk-Iike. cilia on one, edge cross each' 'other 
the 'approximation .'to a .true ■ teleoptile . is especially' ,.m.ark'ed.:' 
What "Mallard .'ducklings ■gai.n'’''by.. having' the tips of 'the fail-q.iiill ' 
protoptiles,;.' .highly., speciaii'zed ..is': not very .obvious;: .' . Tlie' ...after'- ' 
shaft .'of the;'M'allard'’s tail.;..q'uili consists of eight ""long "barbs 
(Plate III. fig. 11) bearing slender almost straight barbules, each 
■.with''two..rows. of small cilia. 

It may be mentioned that in the case of the goslingsof Chinese 
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Eiiiileii geese tlie tMil-cjiiill |:M;otopti]es — iJiougir |:K,>ss(‘s,s5]:tg 
long, strong enJa^roiis liieuly (‘(■>i>7ieeted with fclie rlinehLs of ihe tail- 
a. \\'eil»(levelope(l shaft, a, nd a;n a,ftersli;ift HiaVIo up of iAvel\*e 

l)a,rl.)s -are not |)rovi(]e(l witl'i broad distMl l,)a,i‘])H!es a,rnied witli 

book-like cilia.. In goslings,, a.s iii diieklings, Eie inner sr'ginf'iit 
of t'he ealainns of tlie tail-qiiill protoptile is continnous with the 
rhavdiis of a vestigial tail-quill aftersliaft. 


Text- fig lire 8. 



Two of the proximal barlailf's of a tail-quill protoptile ; iliey are riarrovf 
and a manl with .small cilia, X 64. 


Text-:Ogi:ire 9, 



Tlirec of tli(‘ broad distal tail-qnill Ijnrlmles jinr.ed along,’ one edge with tooth-lil:e 
cilia {hamuli^ of tvm feathers. X 64. Tlic ditTerence between tin* simple 
proximal Sind the specializesl di.stsil burhules is also indicatitd in te.xt-fig. 0. 

; ( 4 ^ The TaU-Qum'-Meso^Mile^^ 

III .sixteen of the taiil-quill proT of the hlaJIsird tdie 

uiesoptiles are completely suppressed, hut in the rs*uiaining tovo— - 
the idatli from tlie middle line at eaeli side — the uuxsoptilo is 
I’epivsented liy a simple tube froiii 10 to 12 mm. in hmgi.ii e.x- 
bemling between tlie pTOtoptile calarnus ainl the tip of the toil- 
quilL This tube, though complete to start with, sooner or 
later splits into two or in ore bands, tlie which is con- 

tinimu.s with the rhaclus of tlie tail-quill, \yhiie the inner mids in 
the rhachis of a vestigial tail-quill aitershaft. As these baaids 
have no barbiiles they evidently do not represent barbs. Iliough 
there are only vestigesiof: two tail-quill, mesoptiles in the Milliard, 
there are soinedimeS'd^estiges^.GiVall ; the inesop tiles in cross- bi'ecl 
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domestic ducks. Iji cross-bred, ^ as in Mallard dnckiiiigSj tlie 
fefitliers at ea.cdi side of tlie true ta,ii-quil]s a,pproacl'i in structure 
the wing"“C|iiill mesoptiles. .. In Eider ducklings the wing-quill, iis 
well as the niesoptiles are either tibsent or represented 

by iiiinute ■vestiges, lienee the Eider supports the view tint in 
the Anseres the mesoptileS' no longer count in the struggle for 
existence. . . ■ , 

(5) IVie Prepennm of 

AJjoiit the prepenniB which precede the feathers of the Iiead, 
neck, trunk, and iiinil lindis, very little need be said. In many 
cases the protoptiles closely resemble, and may be as large as, 
the wing-quill protoptiles, but they are sometimes so small ami 
poorly developed that it is ditficult to distinguisli them from pre- 
pluimike. The protoptile from the dorsal track of a tliirty-eight 
days^ Mallard; duckling represented, in PI. I. fig. 1 is only half the 
size of the wing-quill |>rotoptiJe in Pi. II. %. 8 ; but some of the 
pi'otoptiles of,/tlie;w:ing-covert8vare ;Smaller thavn tlie 'majority of, \ 
the preplumuke. Usxially the protoptiles of the trunk are shed 
about the sa-me tiine as tlie wing-qiiill pimtoptil^ luit in a, small 
chequered area, at each side of the body near tlm tail, well- 
developed protoptiles are still present at the end of the eleventh 
week, Tiiougli niesoptiles precede soHve of th pemuB, 

.they. are never as well develo.p6d;as;tluvwiBg“('|uill i.u'esopti','jes'r ' 

The examination of the mesoptiUis of druics and periguins lends 
support to the view tliat the mesoptile coat was Hpiulally ao(|iiired 
to meet a marked changvi of eIimate---~-{i change perhaps From (‘old 
dry to cold damp conditions^ — and that in most eases as the 
climate improved the fur-like second coat was more or less com- 
pletely suppressed, and a. now coat, made up of feathers con- 
structed on tlie protoptile rather than the mesoptile jilan, was 
subsequently evolved. It is conceivalde that some of our modern 
lards, ^?.y.,tlie Eniii and Oasscwvary, are descend ed from ancestors 
wbicb neveuv acqiiiipl a mesoptile plumage, 

, PrppJ/mmdm 

(1) Tho Pre/pkmmlm, 

In ma-ny birds the nestling coat sooner or later coiisists of pre- 
pi umuhe ns well as prepennin* In the (kinnet the prcqdumula^ 
appear before the prepenxue, and grow so f’apidlt tfeto even when 
the prepenim^ are well cievelo'ped' they' aTO''''dil^fl#''to^ " 

in the Mallar<l in most, ''regions the pj?ep|timn}^''’are hidden liy a 
rela,tively dense coat of ppotoptiles. Thbtigh the preplumuhc 
papilhe in the Mallard .appear, 'three or 'four day^ later than tlm 
protoptile papillie, th#' majority 'of the preplumute afo' ready tq 
escape from their filaments as'sopn as the duckling is > 

The relative sizb of tim protoptile and prepJumuhe gJiaments of' 
the Mallard is indicated III. %* 9 and in .Xli#'' 

difleren<56 in size of 

Paoc. Zoou Soc.*i-J:9Sl,, Mov ''.'i : >' ; '' / ' ‘ 
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is made' evident by PL Y. fig. 17, ’vvliieb shows protoptile, t'lu’ee 
each w'ith a prep'liimula on its tip, and, on the left 
of the profcoptile, a prcdllopluivia on ,th,e tip of' a, developing 
filoplnine. 

^ Tiie pixypltinnila consists 'of a short conical cii.laiiiias, a. sluift 
i;>fteii consisting of a 'short rhaehis and four barbs, and an a.ftei*- 
shaft also as a rule consisting of four barbs. 'It is soinetvinies 
difficult to distinguish the small protoptiles wliich precede sniall 
true featiiers from prepluiimhe, but wlien in ducklings the 

Text-figure 10. 



P.2, a pveftlophmaj filamrafc. A',, stiiL 

harhules are characterized by noduhir Hwellings and very few 
cilia it may be safely assumed that tlje nestling featlier under 
examination is a preplitmiila. 

. • (2) The Plumnlm. 

At the beginning of tlie Jurassic Age the coat of birds may 
have consisted only of protoptiles and prephimulie ; but in 
many recent birds the plmnuhe form a very important part of 
the nestling plumage. From PI. Y. fig. 17 it may be infen-ed 
that during tiie fifth week the plunmlaa form an inner coat as 
effective in preventing a loss of heat as the woolly under coat of 
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Like, pluniose or iiietaptile featliers, ilie plnniiiliD viiry in size, 
colour, and striictaire, Init tliey, as a rule, consist ol‘ a 'eala,mi:is, 
a 8lmft,an(l iiii aftersluift, '.riie eala,inns, es|:iecia.lly well d(fv?r;-loped 
in the Eider .Dntdv, is hjirrel-shapet] and contains relatively large 
cones. , As it leaves tiie skin it dlvddes into two po,i‘tions, an 
enter whicl) foriiis the sliort .rliachis of the shaft, and an iirner 
which, fonns the still shorter rhachis of thea,ftersluift( PI. 1 8). 

The slnift consisfcs of a dozen or more pairs of very long slender 
barbs fronr ivliich spring nnmerons slendei* Irirbides, the pi'oxiinal 
portions of wbicdi are cliarficterized liy pyiainiidal s^vel lings, 
while the disbil poi-tions like tlie prepliniiiike Imre nodnbir 
swellings. The aftersbaft ( PL Y, fig. 18) is always well developed, 
and like the shaft is largely made up of long barbiiles baving tlie 
(Characteristic pyinmidal swellings. WLien a j:»lnii)ida is sbe^l tlie 
tip of tlie sl:ien.th of the growing new pht mala is often found 
attached to the calami, is. Evidence of this we liave in PL Y, 

. V/Mtzscb, 'ill' bis:,accoimf^bf blopbuniej says tliey,are' strikingly 
distingnished froin the other three kinds of feathers (contonr, 
down, and seraiplnme feathers) by them peculiar position, their 
,' extraordinaiy : slenderness,' 'and ,l)y the entire d,e,licien(y'"or 'very 
' smaih'^'Size''"Of' their wane; . but he states su’bseqnently '"th'at ^ 'he 
believes the linrrowy white downy feathei*.s of the Coi.nii()ri.int mnst 
be regarded as filophiines, even thDiigh tlu?y are firrnished with 
perfect vanes. ISlitzsch fnrtiier mentions that filo|»hinies are 

asSociat€‘.(l with tlie contotu* feathers, one or even two illopluines 
standing quite close to eveiy contour fea.ther (if the bead, neck, 
and trunk, apparently issuing almost out of tlie same poucdi of 
the .skin A Filoplinnes are'.., '138101117 ■. regard c?d„: 'as degen'einte' 
featliers because during development they liave l)a3’l)s airanged 
afer the fashion of a down (plinnula) h'iithev. 

In the Mallard daring developineiit there m-e usually two or 
more iniiiutc filaincnts at side of the filauumts conlainiug 
the wlug-cpiill protoptiles. Those mimito fihirnonis coniain 
prefilophinnr. In text dig; the two short fihimeuts (Ik 2) 

lying in contact witli the largo protoptile lila.nient arc prelilo 
plume filaments. 

In the iiewly-hatched duckling the minute prefilophnme and 
the huge wing-quill protoptiles escape simultaneonsly from their 
sheaths — being barely visible to tlie naked eye, the pivfihqduma^ 
hav(^ appm-eutly hitlierto escaped the notic^e of ornithologists. 
In course of time, as the protoptiles arc^ pushed from tiui skin by 
mesoptiles, tlie prefilophima^ are pushed from tlic skiu by 
filoplnmac The wing-quill protoptile of a thirty-eight days' 
duckling represented in PL II. 8 is a-ttaiihed to a developing 
inesi^ptile. At the base of the mesopfcile are three young filo- 
plumes, two of which suppoffc prefiloplnmes— a young filoplnme 
with a prerdoplume attached to its tip is also seen in PL Y. jig. 17. 
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Notwitlistanding tlieir small size, the prefilopliiiiHe ha.ve tlie 
sfcriictiire of p:repeiinJH, They a, re ' lienee not. (.Iwarfecl pre- 
pliimuke, as their name' suggests, but dvvarfetl protopti'les. It is 
iniportjint to note that, though several developing iiloph.:iinj:e niay 
be intimately related to .a protoptile, they a, re not iriil)e<lde(l in 
its sheath ; eacli projects from a separate pit in the skin. ,.At 
tlie end of the seventh, week, when the hlophimes iai\'e readied a 
length of about 20 mm., tliey are still found in contact ^vitli the 
developing rriie feather, A liloplunie from a forty-eight days’ 
duckling, still carrying the minute prefilopliime on its tip, is 
I'epresented in Pi. Y. fig. 20. At tiiis .stage the hloplume still con- 
sists of a calamus, a shaft and an aftersliaft; l.mt as the duckling 
increases in size the hlopkima? in connection with the wing-(:|ui]ls 
degenerate. Each loses its prefiloplume, its aftei-sliaft, and most 
of the barbs of its sliaffc, with the result that, as a rule, only the 
rhachis of the shaft and two or three vestigial terminal barb.s are 
left. , 

Tliat the fik>pliune.s ai'e degenerate penme is supported by a. 
study of tlie foot-featliers of 'tiie'Bam Owl In 

a newly-hatched Barii Owl one large, and two small filaments ai'e 
seen projecting from under the foot-scales. Soon a well de- 
veloped protoptile escapes from the large mesial filament mnd 
a rninute protoptile from each of the two small fiiameiits. In 
course of time a .simple plumo.se feather (rnetaptile), witli a. large 
aftershaft, but with a rliachis which suggests a fLloplumeysiicceeds 
the large protoptile, and typical hair-like iiloplumes succeed tire 
.small protoptiles. 

If lurtlier proof were needed in support of the view that 
filoplumes are degenerate pen nm, it is obtained by the examina- 
tion of the white neck feathers which form part of themuptial 
plumage, of Gormorants, ;k-A.;,The' feathers Hitzsch assumed uvere' 
Iiloplumes. : .Instead o.fdregarding'-.-the - naitow neck, featliers of 
Gormorants as filoplumes, it would be better to regard tlvem as 
true feathers (metaptiles) whichliave tmdergGiie degeneration. 
.y.It' may' be. added vthat, ' notw'itlistanding. the small’ size of tlie 
prefilopluimey adBicroscopicnxamination. clearly proves that they 
are more ' intimately related,; to protoptiles than to prepliimuhe. 
Seeing that the filoplumes .are 'degene.rate penmo., it miglit' l.)e 
l:)e,tter if the. name filopennauvere axibstituted for filopluma'. ' 

II. THE’CoMPOSmONOF'EEATHERS. 

.'.y The, featliers forming' the ,CDat.,-of -.the adult . Erau consist 'o'f 'a 
calamus and two blades, an outeiy the shaft, and an innm* 
generally known as the aftersluift ; the wing» and tail~*|uijls of 
■ducks ''co.nsist ■ 'of .'a^' calainus, ■'an.d 'a ■ well-devel oped sha ft, hi 1 1 there 
is only a minute vestige of an aftersliaft. IlitluTto it has been 
'takeii'.for granted, that. ',,a''featheivw only a ve.stige of an after- 
sliaft is more primitive than a feather with aji, aftershaft as long 
and as complex as the shaft, that, in fact, the aftersliaft is not a 
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piiiiiitiive but. a secoiularily acquired feakire. I'lie chief i-easoiis 
given for rega:i*diiig tlie aftensliaft as an accessory a, nd secondarily 
iicquired structure Jire: (1) that the aftershaft is developed froiir 
aoforwaiol eh:>ugati\)ii of the ca.,lamiis, and (2) that tlie tip of the 
aftersliaft of the new feat-her is never attached to the ca.iamiis of 
tlie feat'lier a.hout to be slied— that, for example, in tlie Emu tiie 
tip of the aftershaft of the feather of the second generation is 
from first to last free. 

If I succeed in sliowing that the aftersha.ft, like tlie shaft, 
g'l'ows from apex to base and is completed before tlie calamus is 
formed and that, during development, the tip of the aftersliaft 
is connected with the calamus of the feather about to be shed — 
is, in other words, for a time attached to the old feather — it 
may be safely assumed that the aftersliaft is a primitive feature, 
and that a complete true feather (peuna) like a down feather 
(pliimula) consists of two shafts or blades. 

Owen evidently assumed that a true feather was made up of a 
cala-mus and a ''single -shaft, 'for he states- that ^Miesi-des'.tlie parts 
which constitute the perfect feather tliere is an appendage 
attached to the upper uinbilicus called the accessory plume (4)> 
'According to ISTitzsch, the.aite'rsh'aft''^'^ originates ironi the under" 
side of the umbiiicifornr^p (5). Oadow, in discussing the 
aftersliaft', states that "when jiresent it 'is developed as ‘ta - ventral 
elongation of tlie caIanll^s/^and points out that if we con^sider the 
various types of nestling feathers “ with reference to the presence 
or absence of an aftershaft in tlie Teleoptiles, we ere led to 
conclude that this appendage and eonsequentl}^ also tlie double 
feathers of certain liatitai are secondarily acquired not primitive 
features^’ (6). , 

That the aftersliaft is a primary feature wa>s suggested in 1903 
by 'Degen in a paper on Ecdysis,.. In the, chapter on Adven- 
titious Plumag'e,^’ Degen writes-: ..‘Vl.may .'.mention here 'that 
owing to the yet more 'primitive conditions of-' tlie feathers' of the, 
trunk '.-in' 'some.-Eatitm, the extreme tips 'of the alte'rshalts, which, 
in the Ckssowary and the Emu 'attain-, a-., length, equal to- that., of 
their main -shafts, JmMy ■ support th<iy:mwHjroii)tk 
the latter^*' (7").' -But Degtm.,-'tnno\vung 'Qadiiw, seems to adopt 
the view that the <m1amus is coiicerned the formation of l.he 
aftersliaft, for lie assunies that Avhile the oim half of the calamus 

deposits suhstwidla rhachiilis ''6a*UTmk tov the main shaft, the 
other half de|)osits’^ the same substance required in the building 
up of the other shaft I Obviously the best way to throw light on 
the status of the aftershaft is to study its development. 

i. The Development of the Aftersliaft of Fhiimdm. — In the 
Mallard a preplumula consists of a small conical calamus, a sliaft 
usually made up of four barbs, two of wliich coalesce to form a 
short rhachis, and of an aftershaft also made up of four barbs. 
Soon after, hatching the preplumitlse are pushed from the skin by 
plumiil®. Some of the plumulse at the end of tlie hfth week, 
-,'.:.tbp.ug'h;:''';/Bfc'ill :.- hearing prBplU'hxui8e--0brr:r 
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iengtli, and consist. of two distinct ])iiii.dles of j's Ijirgo oiiiiei' 

Imiidle ill a line with the sliaft of the prep! ii inula and a smj'iller 
binuJle ill a line with, the aftevsliaft. 

In the pluirnila. from a .live weeks’ duckling i'e|wes(mted in, 
PL YI'. lig*. 21, tlie outer hiiudle alrea,.dy eoiisisLs of a .rliacids aiiit 
eigiit ])airs of harks, hut the inner or a.ftershaft iiuiu.lie only 
consists of five jiairs of liarbs. l^v the end of the sixtili week, i,ilie 
development of liotP the shaft and tiftersliaft is eom|)iete, and 
tlie unsplit portion of the epidermic tube is giving rise to a 
calamus. In the completed pluiuida. (PI. V. tig. 18) tiie sliaft 
consists of a rliachis and over twenty pairs of barlis ; and the 
aftei'shaft of a rhachis with about a dozen pairs of iavrlis. 

From' PI. YI. fig. 21 it is evident that the ai’tershalt of a. 
}>h:unida in its deveiopment and structure agrees willi t;lie sliaft; 
a,s it is developed, diefore tlie calamus it cannot he I’egai’tied 
'as 'a.' secondarily acquired appe'ndage produced a, forward 

elongation of th,e, calamus.' 

,2,. The' IJei^eloprmnt of the- Aflershaft ‘of' Eniii 
,has; liitherto been often assumed; tlmt in .the Eni'ii. the .p'i'oto- 
'ptile has no. distinct afte-rsliaft/’' -That there is, an aftershaft in 
the first, as well as in the second and third Emu fea.thers, is indi- 
cated hv the diagram, text-fig. 11. ; ' In the young, 'Emi,!s 'I liave 
eXM'min ed the protop'tile 'aftersliaf t ■ has, ' ' witli rrire exceptions, 
consisted of seven or .more barbs lo'.nger.'''tl,ian,',or at least as, long 
as, the. ''barbs of, the shaft..' In the -'"Enui p.rotoptilcWgiv,e,:a' in 
PL Y’l., fig, 22, the a.ltersha;ft has.'ir short 'rhachis. . 'It ;is .especially 
isotewortliy that in the Emu tlie rliacliis of the protoptile shaft, 
instead, of '. ending in -a' hollow', .'calamus containixig , cones, is 
cori,'oecte„d .with the relatively ''-thick .rhachis -of,, the shaft of the 
feather of "tlie , second .genmatioiV ''by a..solidI>aiHl(Pl.. YI. fig. ,'23),. 

In a like manner the rhachis of the protoptile a fterslia 
connected with the <aftershaft rbacliis of tl,u 3 second feather. 
When, as sometimes liappcuis, the connecting bands occiiiiying 
the position of a (lalainus sepaimte froitr eacli other (FI. YI. fig. 23), 
it becomes obvious that tho tip of the altoa^shaf■t of the second 
fea,tlu?r is not free as generally assuiiied, hut fiHiiu outset 
ca')ntiiuH>us witii the protoptile aftershaft. 

Though as in phiniulai the rhachis of the aftershaft is f(;a*raed 
hy the fusion of two barbs, the distal portion of the rliachis of tlie 
slmft is simply a. continuatimi of the baud proceisling hndswards 
from the protoptile shaft. That thp afterslu^^^^^ of ilni bait hers of 
the sewmd generation is not ‘'developed as a ventral elongation 
of the calamusY hut develops from apex to liase likt‘ the shaft, 
is made clear by Pis. YI, and YIP fi 24, & 25, whicli slmw 

the second feather at various stages of growth. 

As tlie destinetl length of the seconcl-'genei'ation feather is 
readied tlie rhachis of tiie shaft expainls, gives oif six or more 
pairs of relatively long barbs, and thereafter becomes continuous 
witl) the rliadiis of the shaft of the feather of the third generation 
(Pli ;. YII. fig.;, .2g). -In' ;a;' Iike-;.-indnner;'.jpd ;.,f rpxm 
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rliiicliis of the ji/ftershfift, after giving olf severjil pfiir« of barbs 
l)ut without a,ppreeial)1y increa,8ing in widtli, becomes coiitiniioiis 
tiie rha.c'his of the affcer.slia.ft' of the feather of fcl'ie third 
generation (PL 'VII, iig* 25). When (a.s was the case in the 
specimen repre-sented in PL VII. fig. 27) the two coi'inecting ba.nds 
natui-a.lly sepa.rate from, ea.cb otlier, ifc is in'i'[)ossible to e.scape 


Text-figure 1 1 . 



■la this diagrani the Ktrivctiire and relations of the loathei’s forming the first three 
generations ill the Einii are indicated, a/u 1, shaftj and af. 1, aftershaft, of pro- 
toptile. sli.% shaft,, and af* S, aftorshaft of a featlier of the second generation. 
>?/i. 3,'shaftj : and' aftcrsliaft' o:f a 'feather of , the ' third generation. The ; 

aftershaft of the protoptilt* i.s from the outset free, hut the tip of the afiershaffc 
of the feather of Die S(?cond generation is, to start with, continuous with the 
protoptilo aftershaft, and tin? iiffcershaffc of the feather of the third generation is 
also fora time continuous with t-heaftershaft of the second generation feather — 
according to (billow the tip of the aftershaft of the .second generation feather is 
51 forward prolongiition from the calamus which is never during ilevelojnnent 
connected hy its tip with the calamus of the prutoptile or first generation 
feather. 

from the conclusion thafc, just as tbe affcersliaffc of the secoml 
feathei* of the Emu is connected at the outset wifcli the proto- 
ptiie, tbe altersliaft of the feather of tbe third generation is 
connected with the feather of the second generation. 

The feathers represented in PJ,' YII* figs. 26 k 27 (from a seven 
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liioiifclis’ Eliiu bred in the Grirclens of the Zoologicjil Bocioty ot 
i'jortdon) prore conclusively that in tlie Emu the ai’tersliaft in 
origiii, and atnietjiire agrees with the shaft, wiiile tlu^ feathers 
repia:\senl:.ecl in PL ’?'1L tigs. 24- & 25 '(from a, much yoimgor hi mu 
in tlie hloseiim. of the Pliiioso|>hical 'and Litenuy Institute, ,L( nr Is) 
as cleaj’ly iii(licate that as the aftersliaft is developed before the 
calaniLis it cannot he an outgrowth from the eala.mus. d.'he first 
tliree generations of tlie feathers of an Eiiiii are diag\iuininatieal!y 
represented in text-fig. 11. 

Befor (3 dealing ^vith tlie aftershafb in the Carina tie, attention 
may be directed to the remarkable Emu featlier of tlie second 
generation represented in Pi. YIII. fig. 28. In this growing featlier 
the aftershaft, instead of resembling the shaft, simply consists of 
two bai'lis bejiring barludes. An Emu feather with an aftershaft 
represented l)y two simple barbs is interesting, because in true 
feathers near the oil-gland of ducks two long barbs sometimes 
occupy the position of an aftershaft. That the two long barbs in 
this 'Emu feather represent -a phase in the .degeneration. 'of the 
, .aftershaft is' suggested by .'PL YIII. fig. 29., a.' developing true' 
feather witli the pintoptile intact from the rump of n.ri eigliteen. 
day. si Milliard duckling. Connected with the protoptile calamus 
are two bundles of barbs— -a large bundle with a. distinct riiachis 
which is ob\^iously a developin^ shaft and a smaller l^iindle repre- 
senting an ' aftersliaft.. '. .' :■ The ■ smaller or aftershaft '■ ..bundle : is (ion-, ■ 
nected to the inner aspect of the protoptile calamus, as in the 
Emu feathe.r,\bj two long, barbs.. . In course of' time .the-large 
buiidie in PI. YIII, fig. 29 would have developed into a shaft like 
the one represented in PL 1. fig, and the small bundle into 
an aftersbaft with a short ihachis. Possibly long barbs •which 
represent an aftershaft, will-be'/met' --with in . the feathers of other 

. The two long barb.s in the Emu 'feather in PI. YIII..fi.g. 28 
.support' tlie.' view that- the coat. of .'the adult Emu consists of true 
" feathers and as .Py craft ''suggested, of r.nesoptiIes.' 

" . " :Th& iJeimlopmsni,'' af ihe ' of the True Feiiihers of 

i'bapahis.— In' the.. Ringed- Penguin the protoptiles- tliougii- urn- 
'bdliform may.be sa.i.d to. 'consist of two .sets of barbs—- a.u outer 
representing a shaft and an inner occupying tlie position of an 
aftersliaft. Though in ducks and geese there is a welbdevidopiMl 
protoptile cal* anus containing ‘Icmnes,’! in penguins as in the 
Emu a i'.rue protoptile cMainus is never develop^^^ Boon after 
the protoptile escapes from its sheath the part of tlie epi<!ennic 
tulie i'epresenting a calamus splits into slender cord.s, winch 
connect the barbs of the protoptile with barbs of the dovdoping 
mesoptile. Tlie mesoptiie consists of a shaft made up of seven or 
more simple barbs which end; in the tip of tlie true feather, and 
of a complex aftershaft connected with the aftersliaft of the true 
feather. In text-figs. 3 & 4 the mesoptile aftersliaft is con- 
nected to the aftershaft of the true featlier by a narrow band 
formed by the fiisioii of the distal portions of tlie barbs o! the 



KESTLiKa FEATUEilS OF TUE MALLARB. 


63 1 


aftervsbait of the true feather. Pyeraft considered the “ribbon- 
shaped stern ” connecting’ tlie inesoptile to tlie i'lftershaft of tlie 
triit,^ featiiers ns somewfiat renuirkahle, because “ in all other 
instances yet known the nestling-down when ,a.ttacl:ied to contour 
featiiers is attached to tiie rami (barbs) of tlm nuiin shait ’’ (9)* 
Wlien it is i*ealised tliat in Penguins tlie mesoi’itiie may Iiave- a 
well-developed aftersiiaft the connection of tlie inesoptile with, 
the aftersiiaft of the true feathers ceases te be remarkable. 
Though in the liinged Penguin the mesoptile aftersha-ft is de- 
cidedly larger and more complex tlian the shaft, it is developed at 
the same time as the shaft, and is directly continuous with the 
aftershaft of the true feathers. That in Penguins the aftershaft 
of the true featiiers has the same origin as the shaft is made 
abundantly evident when tlie development of the featiiers of the 
fourth generation is studied. In PI. VIII. .figs. 30 & 31 we have 
feathei’s from a moulting Iving Penguin in the Scottish Zoological 
Park. Prom fig. 30 it is evident tlie new feather has from the 
first been double, consisted of ontei* barb>s represeiiting a shaft and 
of inner barbs in the position of an aftershal't. Had the develop- 
inent proceeded the tip of the aftex'shaft would have been set 
free wiien the old feather was shed. In fig. 31, the shaft having 
beexx removed, the aftershaf t is seen emerging fx'om the tip of tlie 
sheatli :whieh'Tnvested ' the.- -.growing featlier. These/ figui’es -show 
that in Penguins the aftersiiaft of a feather of the fourth genera- 
tion is for a time as complete as in the Emu. The aftershalt of 
the mesoptile and of the fii*st true feather of a Ringed Penguin 
are- diag,rammatically represented 'in text-figs. 3 ,& 4., , . 

4. The ])evelopm.eMt of the Aftershaf t in ths IHarmigmiy ike 
Common Fotvl^ and the Guillemot , — As ali’eady mexxtionecl, it 
has been suggested that in (“iroiise, Fowds, and other Galli the 
feathers forming the first nestling coat may correspond to the 
mesoptiles forming the second iiestling coat , of Penguiiis, 
Against this view it may he pointed ouk (1) tliat imlike ^ 
mesoptiles,. 1.) lit like the. pro.toptiles.of' Penguins' nnd I)uck,s, .tlve 
first nestling feathers of tlH;v,(,Talli a,re developed in filaments; (2) 
tlmt in structure they are intermediate between the protoptiles of 
Penguins and Ducks ; aaid (3) tliat they are sometimes succeeded 
. by vestiges of mesoptiles.. Degen.' An.eiitionKS- that in (-U’ouse the 
aftfCrshaik .-may d..>e 'diWo-tlnifis .- th of the shaft but, as 

Id. IX. fig, 32 ksIiows, tlie aftershaft in Grouse may lie as long and 
as <H)mplex as the shaft — the only difiercnco in the feather 
figurcil apart from its width is that, as in tlie Emu, ilio 
rimehis of the aftersiiaft is sliglitly shorter than the xdiachis 
of tho shaft. In the Ptarmigan the pi’otoptile often con- 
sists of fifteen liai'bs, eight repi*esenting a shaft with a sliort 
rhachis, and seven forming an aftershaft also wdth a short 
rhachis. From the protoptile calaxxxus there proceed about 
twenty bai'bs, which in some eases xmdily sepax-ate into three 
distinct Imndles— alai'ge one destined to form the tip of tlie shaft, 
and two small ones wdiich later unite to form tlie tip of the 
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niterslia-ft. lii some roe tap tiles tlie rliachis of-' thesliaffc exi-eiois 
to tire tip of the featliei*, in oth'ers it ends io two sleroho* ira^rbs 
some distaiiee froin the tijr. Though at tlie outset in (Irousti 
both tlie' .slia.ft sriid the aftersl'iaft 'of l'.he true tVxitlier i;u,ay consist 
of several move or less distiriet bundles, sooner* or in, ter* tire, on ter* 
Irrvrbs give rise to the siraft. while the innm* form mi afterslmi: t. 
When tlie destined mnnber of barbs for the sliaft ami aftershaft 
have been pi’oduced the splitting of the e|>i<lermic tube is 
arrested, and steps ■ are ■■ ta'keii to form a. calamus in wldcii 
“coiies'' make their appearance. Evidently in (Ji’ouse, as in 
Penguins, the aftershaft is not a forward elongation of the 
calamus. ■ An interevsting stage in tlie develo|:>ment of a 
Ptarmigan true feather is given in PI. IX. fig. 33. 

It has been asserted once and again tliat in the great 
feathers which form, the ^(piilF or ‘ flight ^ feathers (remiges) 
of' , the ' wing , and 'the ,■ taihquills (reetrices) , tire aftershaft iS' in- 
\ variably wvan ting'’* ■**.; Assuming that; in ■ the ■ case of tire wing- 
. quills the alte'rshjtft is invariably absent, it migl:,it l^e argued,. tha.t 
these' all-importaj, it ^ feathers- diherecl in- 'tlieir origin a!,id' -history 
■ from 'the other 'true- featherSj-that ivhile tlie trunkv' feathers,, inay 
possibly ,, have developed' from an epidermic- tube^ tlie wing- and 
tail-qiiiils 'Were' formed - by 'the ■splitti.ng of " eloi.i gated" scales, 

: Attention has already -been direetc^d- to the fact that iii'-tlie-, Mj':illa-rd 
iliiring'the earlier 'stages in the''de.v.elop'ment of the,; wing- , and; ta-il- 
quills, there is a vestige of the distal portion of an aftershaft (text- 
hgs. 5' 7).'" That .in wing- and . tail-q'uills- there may 'also - be a,' 

vestige of the proximal portion of an aftershaft is made evident 
by ^Pi. IX. %, 34, which represents ,-the 'aftershaft of; a \ving-qtiill. 
from a 'full-grown Grouse.", 

'Po wls are not supposed to luive ■ tlie af'tershalt as' well developed' 

. as Grouse, nevertheless,. as. PL'. iX. fig., '35' show.s,The t:iftershaft in 
'the eilky -breed may. -be -as... long. a'.s' the -shaft. ; In itsdlevelopment 
the aftersliaft in the 'silky breed 'follows the .same course as in 
'Ptarmigan. - 

, In,' tlie G'oillemot . the aftersliaft- is,' to start 'with, so'meti'iries as 
' long fis the' shaft/' ' A 'Gvalie'mot - feiither' froia the side of tlie 
trunk 'is 'represented' in PL'.X'. :Egs, 36 'and 37, ' l.n this <!ase the 
proto'ptile' consists of'seve-nteen barbs'. ' Of tlie stu- mi teen ])arbs 
nine end in the tip of the shaft of the true feather, four end in 
' 'barhS' 'of - the .shaft whiclrjoi'u the' rhachis a considerable dista.'nce 
'.from the'ti'p 5 :,a.'ad, four, which, represent'-the protoptile aftershaft, 
are cohneeted with' the' aftershaft of-" the , true,, feather. (.PL X,. 

Evidently the his'tory of the , af tenshaft in Grouse, -Fowls, Jind 
Guillemots affords no support to the view that the ui’t.ershaft is a, 
secO'H'darily acquired'appendage, 'an.d'.,inay -he'-said to fully estab-' 
lish the view' that a complete true feather like a phumila consists 
,"Of a "calamus and tovo. shafts. 

. , 'A' History 
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IJ'I. OillOIN AND Hl8'rOET OF FeATHERS. 

Ih stM‘ui.s to be generally assnmed by na-tiira/lists and otliers 
in bird« tlia.t feathers are niodi, lied scales, and were 
originally acqiiired to enable liirds to tly. .When evidence of the 
scale origin of featliers is asked, for, the reply nsiia.lly is, ‘^‘ If 
you accept th,e view tha.t l..>irds were evolved f,rom, Eeptile-like 
ancestors you may safely also ac(;ept the view that feathers are 
specialized sca.les.” Ibiving adojited the view tliat fea.thers are 
inodihed scales, investigators interested in the coat of l;>irds 
proceeded to inrpiire if each feather corresponds to an eiitii'e 
scale or to part of a scale. Wiedersbeim favoured the view that 
each featlier represents a complete scale, but Bornsteiii (13) and 
others came to the conclusion tliat a feallier papilla, only repi’e- 
sents a fragment of a scale. 

, How' scales were transformed into feathers lias l:>een .indicated 
liv'vaiious; writers. Ikri’oii Frances Nopcsa, in a, paper On; the 
..'Origin, of .Flight,'"'’ states that, we iin.ij' quite .w^ell '■ suppose ^M,:>irds 
origiiuited frooi bipedal long-ta,iled cursorial I'eptiles wliicli 
during ruiining oared f dong the air by flapping their free 

anterior extremities,’’ and added that the doul>le running and 
happing action would subse(pieutl 3 '’ easily lead to an enlaigement 
of tlie posterioiv nmrginal scales of the a.nte]>ra,c!uum, and even-* 
tually to their development into actual feathers (10). Ltdl, 
anoti'ier 'believer in the transmis,sion-:of acqidred ' somatic charac- 
ters, points out that, the anterior extremities of birds wlien in tlie 
making would be more ■ effective if .tlieir 'breadth .was increased, 
and timt an incrcMise of the size of the scales along tlvearni margin 
would be a I'eady means to this end. Lull then proceeds to say 
the scales would extend, lighten, and ultimately evolve into 
featliers which would not only subserve the function of iiight, 
but'actirig as.clotlu.ng retai and' aid in the increase of tempera- 
ture ”(11), , jSimilar;, views are field ■ by .-'W. .K,. Grego.'iy, who tells 
iis the Pro-Aves jumped lightly from branch to liraneh and 
iina.lly. from tree to'''tre,e. q;')artly.''sus'tained. ..by tlwv long' .scaledike 
feat'LuWs'of.'thcwpcxdjO'ral aiKlpei'vic '\vings. ■ ^ 

The view tliat feitthers are inoilifiacl lias long lieeri lield 

by Py crab t- In a. work published iu 1910 Pycra.ft points out 
that, to start with, the body clothing of Inrds proliahly consisted 
of rcla-tively large scales, ^Fiiose covering tlie hinder liorder of 
the inci[)icut wing growing longer would still retain their origina.! 
o\^erla,pping ari'angemeiit and along its hiiidei' bonier would in 
tlioir arrangement, appearance, and function simulate the quills 
of modern birds; as their lengtli increased they became also 
fimbriated and more and more ethcient in the work of carrying 
the ])ody through space.” 

It is now evident that the wing-quills of birds are preceded b 3 r 
nestling feathers, anil may be regarded as modified protoptiles: 
hence tlie (piestion at issue is. Are the pixitoptiles modified scales? 
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It h iiic()r;ieeival.)le that tlie stnaJI prc)to|;)iiile forerinvr'.cnvs of tl:ie 
wing-qiiills of 'Ducks were evolve<] tVonx enlarged scaJeSj u’liich. as 
tliey inci-eiised in lengt'li, became liin]:)ria,ted. The :ii;io:rc3 ti'ie 
liistory of featliers is studied tlie more uuteiuiiile Ixecoiuos 
belief in their oiigiii from scales. When special, nttentio,!:i is 
flirected to ti,ie pliases througl) wdrieli fea.-tliers ];>as.s dni'ing their 
development, it becomes evident tliat in an at.t:em[,>t to t:r;iee tlioir 
origin we jire not concerned witli tlie wing-qnills or otlier contour 
feathers, but with tlie feather pajxilhe, and still more witli tlse 
filaments, in which the nestling feathers a, re developed, it is 
conceivable that by the appearance of nexv a.nd dominant fiictors 
ill the germ -pi: ism, scale papilla?, instead of developing into scales, 
developed into featlier fiiainents, but it is diiiicadt to imagine 
how scakvS by growing longer and sjfiitting were transformed into 
double-sliafted nestling feathers. There is little cl]an(!e of tlie 
geological record ever throwing any liglit on the origin of either' 
feather papilhe or .feather filaments, lienee we .must malce the 
inostvof' the embryological recoid. Thus far the embiyological 
record has aiibrded no support to the vieiv that scales in whole or 
in part ivere concerned in the making of feathers. 

When birds first acquired featlier filaments it is impossilile to 
say, but we may assume that when the remote ancestors of birds 
and inammals became warm-blooded imy outgrowths froni tlie 
skin which prevented a loss of heat would from the .first coimt in 
the 'struggle for existence. . 

A hint as to the nature of the coat in the progenitors of 
mammals we liave from Arinadillos, and aii indication of tlie kind 
of coat worn by tine Pro- A ves is obtained by studying the dove- 
iopnient of nestling feathers, more especially of the proto ptiles of 
feather-footed birds. The Six-banded Armadillo has an extensive 
scaly covering, but only^ a spai-se coat of- hair ; liirds, witli few 
exceptions, have during development a more or ]<?ss compiet;e 
coat of filaments^, and probably in Ov\ds the foot- fea.tluio^,*^ still 
bear the same relation to sciiles as/in the priiiieval birds. ,ln the 
developing Ai'uuidillo a stage is eveiittially ^^w hairs 

are seen pi'ojecting from under the developing scales or from tlm 
skin between the scales. The number of liairs developed in con- 
nection with scales varies., -.There are o.ften groups of t,hrce hairs 
projecting from under tlie tail scales of xnamrnals ; in t Bix- 
lianded Armadillo tliero are often three or four hairs to a sciile, 
ln.it sometimes only one; in the small Argentine Ainnidillo Ohlmny^ 
dopkorm^ as text-fig, 12 shows, .'fifteen hairs ''miiy ,, be-' devedoped in 
comiection with one foot-scale. 

In Armadillos and other mammals having scales as xven as 
hairs there is no evidence that the hairs are ever developed from 
scales. 


* All the birds I have exaaiiwed, with the exception of the House Sparrow, hu<l a 
more or less complete coat of protoptiks— ‘in the Kook a nestling cosit is said to be 
absent j but even in Kooks there are a few .well-doveloped nestling feathers. 
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That ill ancient biials feat] lei-s' were intimately asscxda.ted witlr 
scales is suggested by the f<?at]\er papilhe having approxinaiteiy 
the same arrangement a,s tlie ■ scales of reptiles, by featlieii 
emerging from under scales above tlie ta.rsal joints of id.ie 'Wood- 
cock, iiml l")y cliiclcs and dnekli.ngs Imving vestige^s of scales in 
connectixm with tlie featlier iilaanents of tlve legs. In, the ease of 
Gi’onse and other bii'ds wilds, only one featliei* emerging* I’l'orn. 
under a- foot-scaile,, we {-ire temptei.l to assume tliad eacli foot- 
featlier is developed from part ol; the scale it is a-ssociated with. 
But when we find three feathers projecting from under the foot- 
scales of the Ba,rn Owl and seven or more 

fea.tlier fiia.ments occupying an area, ecpiivalent to a foot-scale, we 


Te:xt-figure 12. 



Sc’iile iVotii the foot of the siruill Argentine Arniadillo {Ohlamijdoplionis) from iimler 
wlvich proceed a number of luiirs developed from the skin iirulcalyiiig thtpswde. 
Tlie three filaments proceedings from under the, foot-scales of Barn Owl embryos 
like the Imirs associated with the scales of muuimals are devtdoped tVorii the 
, skin under the scales nud not.” by a splittiug; of the scales or il'ouf'frags'nents of 
'■ , theacales. 

are less inclined to admit that foot featliei's of Grouse 

corresponds to pfirt of a scale. When tdie development of the 
foot fca,thers of tlie Barn Owl is .studied, one lai^ge arul two small 
lilaments are found projecting from many of tlie scales; the large 
lllameiit contains a, protoptile, and each small filament contains a 
prefilo[)luma. Similar groups of fila.ments which occur above the 
tarsal joint a, re overlapped by scale vestiges, but in the three 
feather groups on the head seales are conspi(;uous by tlieir 
a,bsen(‘e. dhe wmll-developed scales in connection with the foot- 
feathers and the vestiges of scales in connection with feathers 
abo\^e the tarsal joints .support the view that birds, to start with, 
had a complete scaly covering and a sparse coat of feather lilaments. 
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A.S ill f eat lier-foot;ed birds the feather pn.pillip ftre f rom the iirst as 
distinct frotti tlie scale papilla* as the ha.ir radioieiits a/re distiiu^t 
from scales, tliere seems mo escape from the eoiieliisiou the 

foot feathers are not moililied sca.les. .Further, 'when i.t is reji'lr/.ed 
tiiat tb 63 foot, fea, tilers often lielong to a simple |>rrmit*i\'e ty]:)e, 
■have tlie aftersliaft as long* as tiie shaft, and that in maivy^ lards 
tliere are sevev.i or miire feathers occiijiying- the position of a.n 
ancestral scale, we are justified iu assuming tli.'it featliors, like 
hairs, w^ere origina.lly intimately related to, hut not derived from, 
scales. 

As a matter of fact, belie vei*s in tlie scale origin of featliers 
admit tha.t tlie foot feathers of recent bii-ds are not derived from 
the scales from under which they project. Just as it has been 
assumed t]ia,t the aftershadt in Emu feathers is a secondarily- 
acquired structure, it is assumed the scales on the Feet of liirds 
are secondary structures. Tliat the scales overhipping tlie featliei'S 
of modern birds wei*e secondarily acquired ami timt the foot- 
feathers were, for,med from the original foot-scales, are .g,ra,tuitoTLS 
assumptions wholly unsupported by facts. 

How or when feather filaments made their appejtrance it is 
impossible to say, but we may sa,.fely assume tliaii many centuries 
elapsed before tliece was evolved in each filament a more or less 
complex fej;ither ; needless to say that unless a- filament in, whicli 
a feather was evolving was of more use than a, simple filament, 
natiii’fil selection took no part in providing Iiirds with, then’ r 
original coat of wdiat are now familiarly known as nestling 
featliers. On tlie other hand, when one bears in mi rid that blood- 
vessels extend right to the tip of a featlier filament, and not inerely 
a sliort distavice into its root as in a. hair, it is probable th^it early 
specialization of the filaments-. was well-nigh inevitable. ■ ■ Oiveii^'la 
constant flow of lilood tlirougli the axis (pulp) of the filament, an 
inner .epidermic layerwapable'offrapidly adding' new cells, to the 
middle '■ lay ei', an . outer ■ ;epidermie " la.y,er ■■ 'forming,' a . protecting, 
sheath and, in addition, an evoi^ incuAising dein coat 

capable, of arresting the flow of heat 'from' tlie skin,, clij.inges were 
almost hound to take place in the hristledike outgixiwths pro- 
jecting fr<.>m under or between tlie scales of the r(*iuote aiicestoivs 
of bii-ds. 

Jiulging by wbat takes place to-day during the developineut of 
the simple protoptiles of pigeons, the first step .iir the inaking of a 
feather probibly consisted in the splitting of the middle ephlermic 
layer to form hair-like harl,)s. The i-esult of tliis splitting of the 
hollow cone formed from the luiddle epiilerriiic layer of a, pigeon 
lilameut is represented in toxt-fig. Kb 'the sippen, ranee of a. 
completed pigemn pi-otoptile after escaping from its protecting 
sheath is represented in .PI. ,X. . fig. 38. 

The protoptiles of Penguins represent a second stage in the 
evolution of tnw. feathers (text-fig. 3). Like the pigeon protoptiles 
ail the barbs are alike (form a tassel or umbel), but by sprouting 
they have acquired barbules* 
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A series of links eonneet tike relatively simple umbeiliform 
protoptiles of Penguins 'witli tlie higlily- specialized protoptiles of 
Ducks and Emus. , fl'here are good reasons for believing tliat tbe 
waian-blooded |)'rogeiiitors of birds and mammals were evolved 
out. of reptile-1 il?;e ancestors during n period wiieii desert con- 
ditions prevailerl . How long tliis period, lasted, and to wliat e.xtent 
feirthers liad been, specialized when it carnet to an end it is impos- 
sible to say, but jiidgiog by what Imppens during tlie developinent 
of tbe wing-quills of the i^talhird, ir may l)e assumed the period of 
aridity came to a,n end, and a glacial period liad fa,irly set in long 
before wing-rpiills and otber true fe;itliers were evolved. In 
other words, l) 0 fore protoptiles bad been morlified to form meta- 
ptiies and telaoptiies, progress in the evolution of true feathers was 


Text-figure 13. 



Section throngli th(3 iilauient of a Pigeon in wLielj tlie middle (ipidonnic biyer lias 
lieen split longitiidinaliy to form barbs. .s\, tbetbin sbentli wbich disintegrates 
immediately after bat<diing. one of the. (dglit barbs formed by the splitting- 
of the hollow cone formed by the middle epidermic layer. the pidp con- 
taining blood vessels, L c., the dermis or true skin which extends during 
diwtdopinent to the tip of the protoptHo. After Davies. 

arrested "owing to ■tlie uecessit}^ of provtid'ing binis' vvitli ,a fur- 
like' (M)atA,iSAaipaI>le' of arresting. 'the .llow .of .beab; from tbe' skin as' 
tbe : ' dense , coat now worn ■ by' ' 'Eolar ' ..Eea/rs. and ' ' otlier Arctic '■ 
mammals.'.," ' . , 

The ''dis(:;ove,ry,', 'by Dr.^Eagle , C'.)!a.rke and Ptlr. l^ycraft, ,,of 'a' 
iiiesoptile coat in penguins has profoundly moilified our views 
a, bout the plumage of birds. We do not yet know' if tbe remote 
{tneestors of all our .modern birds acquired a jnesopfiih^ coat — 
pirobably in tbe case of tlie ancjestors of the Ra-titic this was 
vinnecessa.ry — but tiie more the nestling feathers arc studied the 
evidence of the existern-e of two coats of prepenmein tbe ancestors 
of modern birds is increased. The fur-like mesoptile coat is 
probably as well dei'eloped to-day in penguins as it was in their 
remote aneestorsof the Jurassic Age; redatively large ixiesoptiles 
still occur in ducks and geese, and I have fouml recently ilistinet 
\'estiges of a mesoptile coat in pigeons. How long birds, or most 
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of tliem^ in order to survive required a fur-like coat tliroiigkoiit 
life we have no means of knowing ; but tliis rnucli is certain, t’iiafc 
ill most recent species of birds the inesoptile coat is in ilu' acdj of 
being suppressed, or has a.l ready disappeared — even in the King 
PeiigTiiii chicks it is probably never worn in tlie Antarctit*. for 
more tlmii 9 or 10 montlis. From wdiat we know a, bout tlie 
luesoptile coat it seems to liave been originally produced partly 
by lengthening the protoptiles and pa,rtly by tlie de\a 3 iopment of 


Text-figure 14. 



A' 'develt)|)iiijy lac'soptilr -of mi Peug-iiiii.- la ponguins ;tlui laesoptiles consist, 

.as a rwIt^a-dbiiiineroiiH/barbs wliicli iu sonicoireas may reach a length of over 
tbroi inches. A tnic* protoptilo calaauiN coiitaitiiag' *^fcouc ” tlioagh presemt 
ill duclvs is scldmu met with in other birds. As the protojitile is pushed iicmi 
the sliiu the inner ends of the pratoptilo barlis, destitute of barbnles, separate 
from each other and are 'Snhseqnently seen to he coiitiimous witli niosopfcile 
barbs, mb., one of tlie numerous barbs of the developing inesoptilo. one 
of the nine protojitile barbs,: each of wbicb is connected with a mesoptih:' iHirb. 
h., one of the nine sleinler cords which together for a time playeu the part of ii 
protoptile calamus. 

new barbs. This is suggested- by text-fig. l'4j 'which i*epresents' a 
developing inesoptile feather from the breast of an .A delie 
Penguin. The nine barbs forming the protoptile are ilirectl}" 
continuous with nine mesoptile barbs ; the rest of the mesoptile 
consists of barbs having no connection with the protoptile/ As 
pycra.ft points out, th©::seo0ndyfeqah;:nfvthe':A'd 
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‘long, dense woollv covering, so dense idmt it is diliicmlt to expose 
tlse s'k;in.” .in course of time tlie pvoto}>iile cent is siu^d end tlie 
iiioso’ptile coot; is ])nslie<i from tlie skin l\y the trrie featliers. 

The long fiir-liko inesopti'le coat f.)! the .King Penguin suggests 
ti'ia.t during the lee .Age, which succeeded the periorl of desic- 
ci.itioii, the evolution of ti:‘ue feathers was arT*e.sted, and tl)e 
inesoptiles ca;ivnc,>t be regarded as representing a stage in tlie 
evolution of true feathei*s. Though to the nalveil eye the meso- 
ptile barbvdes seern to 1)6 identiea.1 witli tlie l.>a.]d)ii]es forming the 
pi'otoptiles, tliey nve seen to (litFe.r wlien exa,. mined under the 
microscope — instead of being neiirly sira.ight tliey are spirally 
twisted at their origin. In the case of King Penguin chicks the 
inesoptiles differ from the protoptiles more than in the Adelie 
chicks, andj as already pointed out, tlie inesoptiles of tlie Ringed 
Penguin decidedly differ from both the firotoptiles and tlie 
metaptiles. In al.!. the three Penguins ■mentioned, the first true 
feathcu's differ from the prepenin-e winch precede t,hem. Hence, 
though the prepenrife and all the true featliers wliich succeed 
them irmst be regarded as liidus in a chain, it should be borne in 
mind that the first link differs both in function and structure 
from the second, and tlie second from the tliird. Further, it 
should be borne in mind tbat there are good I'easons for believing 
that, but for the; advent 'of an Ice 'Age, tlie protoptiles :at a 
comparatively early period would have been succeeded by true 
feathers, and tliat proliably long liefore Arcli.'eopteryx made its 
appearance on tlie scene some millions of years ago, stepswvould 
ha.ve been taken in most liirds to suppress tlie fur dike coat of 
inesoptiles, now apparently only well developed in Penguins. 

In conclusion, it may be stated tbat a study of the develop- 
ment of binls suggests : (1) that their coat., to start with, consisted 
of various kinds of simple filaments; (2) tliat in course of time 
the liollow epideimic cone in eacli filament, in some incompre- 
liensible way, was converted into a, jirotoptile or preplimiula; 
(3) that, the protoptiles in some cases soon a'c(,juired tlie chief 
clmi'*Aete,ristics of true feathe.rs ; .{4) tliat for a time prog.i,''ess.was 
■arrested i,u' order to provide birds (or most- of tlsem) wit.b a, fur- 
like (mesoptile) coat, by wuy of 'gi-virig..tbem a e]ian(;e of, surviving 
during the col d ^ phases- of a.ri. Ice/ A.ge : (fi) tliat as the climate 
i 'lu proved til) e mesoptile coal wa.s In many '(.‘a.ses su'i'iersedetl h}^ a 
coat of true featTiers ; : and.’(6)' that^diy the. s|>ecia,liKat:ion .of ,f ea. fliers 
a, long tlie |K>sferior margixi of the han forearms find the sides 

of the tail, birds of the Arch aeopteryoc, type were ei'entnally evolved 
ca.|)a].)]e of flight, or at lea.st of gliding easily from ti’ee to tree. 

Text-figures I, '2,^ 8, 9,;-I2 ■a.re.'from drawings by Miss Augusta 
■ Lament, 'B.Se., text-figure's. ,3-T and 10, li, 13, 14 a, re from 
' drawings, by the author, a,ll' th.e other figures ai*e from pliotograplis 
by Mr. John Chisholm. 

Ikiwards defraying the cost of tlie drawings and yiliotogi'aplis 
a grant; was obtaincfl from tlie Moiuy Fund of the University of 
, PliOO. 43 
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Eiliii'biirgli aiiO. n. grant Ins l.)eeii voted from tlie (Jjirnegie Trust 
for tlie IJiiiversities of Scotiaiid, towards tlie (‘,ost of piililisliiug 
this pM.per, 

111 a.i'h'litios] to nmterial in the form of diieklings, goslings 
bred at (jraigybield, PenicniJe. it oiiglit to be mentioned, tlmt 
vobiifl.bie (xmtributions for the study of nestling feathers were 
provided l)y tlie' 'Director of the ZoologicaJ Socnety of B(,'‘otlaiid, 
and, that Ijiit for the Insbiti,:ition of tl.ie Heotbisli ,Zooh.,>gicj,il Itxi'k, 
I would not liiive been led to undertake research woi-k on tl\e 
Structure and History of Featliers. Piirtlierj it onglit to l)e 
mentioned tlmt dindng the investigation I received atiI liable 
material from, the Zoological Society of London, iiiie lioyal 
Scottish Museum, and tlie Philosophical and I'jitei’a'ry Institute 
of Leeds, and that I am especially ii,idel)ted for speciniens tliat 
proved most usefui to Colonel A.sldey, M.P., Miss Clerk of 
Penicuik, ’William J. Cordon, Esq., of Windhouse, Yell, 
Shetland, Pi*ofessor Menk,ins, tlie ITnivei’sity of ,Edii:d:)urgh, 
and' Professor Pliiiip J. 'White, tl.ie 'University of Noi’th. "Wales. 

R^rfe7*e7ices to lAUratim cited in .Pape7\ 

1 . Ingram, Collingwood.— ‘ The Ibis/ October, 1920 , p, 856 . 

2 . 'Cabo'w, Hans E. — Hewton’s Dictiona,i*y of 'Birds,-’ p. 243 . 

3 .,' Pycrapt, ‘W* P.—^ The Emperor and A.delie Penguins,’’ Hat. 
Ant. Expedition, Zoology, vol. ii. pn 12 . 1907 . 

4 . Owen, Ik — Oompaintive Anat. :vol. ii. p. 235 . 

5 . Nitzscii;— P terylograp'i'iy,’ English Translation, p. 8 . 1867 . 

6 . Cadow, Hans E. — Newton’s CDietionary v>f Birds/', p. 245 , ' 
7 * Becien. — T rans. Zool. Soc. vol. xvi. .pip. ' 36 , 2 ^ & 363 ., 

8 . 'F'YC 1 U.et, 'W. P. — Trans. Zool. Soc. Aud, XV.' p. 16 . 4 . 

9 . , ,, ,, Nat... A-'i'it. Expedition, Zoo,].' v,oL ii. pp* 7 & 8 . 

10 . NorosA. — Proc. Zool. Soe. ■ 1907 . 

11 . LiTEL'.^'-'-CIrgankHilTOlution/ '.pp. 533 '& 534 . 1917 . 

12 . PvcaiAPT.----* A. lIistoryTd 1910 , 

13 '* ,'Boi,tNSTE,rN.“-'-"--Archiv h Naturgesch,., ' Band I‘. ' Sii|vpleme:nt, 
heft ' 4 ., 

]b\"FbANATi.OH OB^bTltE 
Vhh'ml, ' 

Fiji,'. !, rrotorlb^* aud motaptiltv iVoin vicinity; of gdand of a 38 dayw’ 

Alalia nl. T'l a* mesopti Ic lias been supprosseth Ulie long' l»arl)S procctjdi'u;! 
from ttie inner aspect of the protoptile cuhunti.s toWanls tlie calaimis of 
ihtMnota))tilc aiy AO‘stijL?ps ot^a metaptabniftaMnifti. X 3. 

2. l*rot:optile, tnesoiitilef and tip of a wing-qudl of a o weeks’ Indiati Kuimer 

(liickrmji,-. 

3. Protoptile, inesoptUe, and tip of a wing-covort of a (I weeks’ Eindeii 

g'oslinix, 

4 Tip of taihquill of a young Binged Penguin (ii. s,), 

'' ,'pLATir'n. , 

Fig. 5. Tiul-tjuill and protoptile of a 5 Aveoks’ Mallard diiekliiig (n. s.). 

0, A 10 day s’ Mallard embryo. The tail-quill papill® are well developed, but 
dicwe is littlcMndicatioii of the wing-quill papilko. 

7. Wingof a 25 days’ Alai lard duckling showing thewing-CjuiU protoptilea (n. s.). 

8, Wing-qiiili protoi)tilo from a iive weeks’ Mallard duckling attached to tip 

of develo|)ing mesoptile, 



NESTLi M G V EA'D'I E.U.8 O h' TU E A X.L A 'RB . f) 4 1 

Plate II L 

Fig. IK Filaiiieiits Itoki a 1;''5 tluys'* Ala’ilitrd omin'va) ; tlui long filnin^'nis coniain 
(levoloiJiiis' })roi.o])t,ile«, the duos jiropliiTuuhe or itrefilopituiia', 

X2, . . 

10, Wiiig-qiiil! protoptlle arlithaaily removed from a lilaineiit of a 26 ciirys’ 
Alallnrd emihryo. 

II . A ftersliiift of the protoiRile of a vliiekling. 

12. Wing of a 38 days’ Mallard, dmddiiig showing mesfiptiles lietwoen the pro- 
toptiles and the developing primary and secondary wing-qiiills. Lying 
betwaHvn devclo],>ing’ wing-quills (oacli still invested by a sheath) are wing- 
coverts in which the inosoptilo is vestigial. 


Plate IV, 

IMg. 13. Protoptile, mesoptile, and tip of wing-qnill of a (diinese gosling. Though 
the mesoptile seems to he umlxdlifonii and to end in a calamus, it really 
consists ofasliaft and an after.shaft from vvliieh slender threiids proceed 
to the ti]) of the true feather. 

14. In this figure the jn-oximal portion of the mesoptile is represented. It con- 

sists of a. narrow, perforated liand representing tlie rhachis of the meso- 
ptile shaft, of a broad perforated hand re]n'osenting the rhachis of t1ie 
aftershaft, and of numerous slender threa,ds whi(di connect these bands 
with the shaft and th(mawtigial aftershaft of the true feather. 

15. Nestling tail of a 1 days’ Mallard diicLIing. The ])rotojitiles at fjacli side 

of the middle line have heeh pushed from the shin by the deveiopiiig 
true tail-quills, 

16. The " nestling tail ” at th(3 middle of the fifth week. It now consists of 

growing true tail-quills as well as of protojdiles, usually with the excep- 
tion, of the ninth from the middle line at each side the ])rotoptiles are 
directly continuous with the tail-quills — in other words, in the tail of the 
Mallard duckling nearly fill tlie inesoptiles have been coinidctely 
suppressed. 

P.L.ATE V. 

Fig. 17. Nestling featliers from the hack of a 33 days’ IVlallard duckling. The large 
]»rotoptile has a distinct calamus coiitainiug “■cones.” To the left of 
the calamus are; (1) a hloplume with a minute prcfiioplume ou its ti]); 
and (2) two plurnuho eacli carrying a ]»replnmula, to the right a ])linvmla 
with a prephimula on its tip. X 5. 

IS. A phmmla from a young Aylesbury duck showing a large shaiV consisting 
of long, shnider barbs springing from a relatively sliort rhachis and a 
wcll-doveloped aftershaft witli a short rhachis, 

19. The calamus of a naturally shed plumu hi with part of the sbeath, of the 

gn'owdng phrmula attached^ 

20. A developing filoplume ivith a preHloi>lmue at its ti|> from a 7 weeks’ 

' Ayle8!)ury duckling. X 2’5. ' ' 


.P:LATE-VI. ■ 

Fig, 21. Developing plumula from a 5 weeks’. duckling. ' Tlunafterslniffc is developing 
. frrrni apex to ba.se in exactly ’the' sunievvay as the -shaft.' X4 '' ■ ■''' 

22. A protoptile from a. young Emu showing an aftershaft wit!) a short 

, rlm-cbis. ' 

23. E nut feathers of the fiv.st (protoptile) and second generation. I'he in'ottqdile 

shaft is directly continuous wdth the .shaft of the secoutl feather, and the 
protoptile aftershaft is continuous with the afttn-siiaft of the second 
'featbex,. , 

■ -Plate YIL 

Pigs. 2-4 &.25-. In 24 we have an early stagediptbe devfdopment of' an Ernu- feather of 
the second geuoration. In 25 the development of the .se<;ond generation 
feather lias been nearly completed. In both ca-ses the aftershaft is <ieve- 
lo])ed in the same way sis the .shaft — the tin of the aftershaft of Ihe 
second featlnc’ is continuous with the protoptile aftershaft and the tip of 
the shaft i.s continuous wn'th the protoptile, shaft. 
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,Fip,\ 26. Eii'ui feniliers of the first, S(’Con«I, jvinl thinl p^nioratinns, 'riio tip of IJhi 

oifersliiift of the featbor of the third j^-enoration is <a>Htinuou.s wit h tiu; 

rhachis of the aftersliaft of the fea.ther of tlie second iL»:eiieral ion. 

27. In tliis siieciinen the tip of the nitershaft of tlu.i si'ronti ;i,p'iierati(>n 

had lost its connection witli the ]n-otoptile, and the ( ip ol' tlie afia'rshaft 
of the tliird sjeneration feather had lost its connection with the “ calimms ” 
of the feather of the second generation. 

Plate VUI. 

Fig. 28. Emu ])rotoptile and a developing feather of the second, generation, the 

uftershaft of w hich ivS repres(niited hy two harlts. X d, 

29. I)e\'elo]>ing feather from rump (.)f 18 days’ ,Malla.rd duckling. This featlier 

consists of two portions, one, the larger, reiU'esenting a shaft, and one 
r(‘pre.senting an aftershaft, connected liki* the Enm featlier given in 
tig. 28, to the' jirotoptile hy two harlis. 

30. llreast feathers from an utlult moulting King Penguin, 'fhe growing 

feather consists of a shaft and an aftershaft connected hy (heir tijis with 
the calamus .of the fea.tlu‘r ahout to he slu'd. 

31. Ill this figure the shaft of tin.! new feather has hei'u nanoved io sliovv the 

connectiou between tlu.i developing aftershaft and the old featlier. 


Plate IX. 

Fig, 32. Grouse feather with an aftersluift as long and as comph'X as the shaft. 

33. A pnAaiptihmind a dinadoping true feather fnim a young I’tannigan. The 
part of the developing feather with a distinct rlnudiis represents the 
shaft, the part in which a rhachis has not yet appeared represents an 
aftershaft. 

3 k Calauius and after.shaft of the wing-quill of a Ovousc', 

35. Feather of a fowl of the Silky Inved with an ufti'rshaft as long as the .shaft. 

IIlate X. 

Figs. 36 & 37. Feather from a. nestling lllack Guillemot. tl6, reiifeseuta the shaft, 
and thirteen harlis of the pndoptile. 37, tlie four remaining proto|>ti!e 
barh.s coimected with the rhachi.s of thiy altershaft wliicli was detatdmd 
along with the calamus. 

3S. Protoptile of a Wood Pigeon connected to the tip of a true featlier h)' ii 
vestige of a mesoptile. 'I'he ]iulp i>rojw‘ts from the tip of the teleoptile. 
Note that the barbs resendde hairs, have no barlmles. 
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EXHIBITIONS AND NOTICES. 

Hay lOtli, 1921, 

Dr. A.„ Smith Woodward, LL.D., F.R.S., 'Vice-President, 
in the Obair, 

Sir S. F. Harmer, K.B.E,, F.K.S., exhibited a. inoiinted spe~ 
ciioeii of a, young female Mhinoceros sondaicus^ tlie onedioi'iiecl 
‘SJavan Rliinoceros,” presented l>y T. li. H'libback, \vl,:!o shot it in 
Lower Temisserim, to the British Mnseriin, (Naimi.'al J-fistory). 
Attention was called to tlie al;)sence of a horn in tlie female, a 
clmi'acter whiciv Mr. Ilnbliack believes to be noiTtuiL A yoinig 
male of this species, from 'Java, Avas formerly exliibited in tlie 
Society’s Gai’dens, and ^was described by l)r. P. L. Sclater, F.’E.S. 
(P. Z. S, 1874,'p. 182 ; Trans. X. S. ix. p. (;)49). Although osteo- 
logica.l material is to be found in various Mnseiims, tiiere appear 
to be extremely few mounted specimens in existencie. The Javan. 
Rhinoceios, which formerly ranged from Assam to Lowe,i* Bengal, 
the, M.alay .Peninsula, . and -Java, has become increasingly rare 
during recent yeai'S, and 'it is in urgent need of protection.- , Its 
occurrence in. Sumatra and Borneo has been (juestioned, but 
reference was made to the statements of W. "VoE Nord- 
Suinatra,’ voL ii. p. 372, .Berlin.,' 1912),. a.s proving' its occuri'enc'e, 
in limited iiiimbers, in Nortli Sumatra. 


‘Mr. Thos. 'G''.!:{iRRAiiD, F.Z.S., e,xhibited, and made ,remar,ks 
'upon, a, series of photogra.plis of the 'skeleton of. a-n old 'male Ix'.ivu 
Gorilla {(hmlia- gorilla heringeri Matsclue), the property of Inrd 
'Rothsclrild, a',n,d 'alsD a series' of .■ photog,ra|.il.is showing, the inilk-. 
dentition ii„i the, skull of a yonng Africa'ii Elephant.' 


'■ 0,11 behalf of ■ Lord .Rothschild, .Mr.Eb!iiiEA'EJ)',exlLi,bited a speci- 
men of a. male, 'EiAU'i .Gorilla' (Gm'illa gorilla Imringeri' M.atschie). 
mounted by Messns. Rowlaiid Ward, a;nd stated that it iliflered 
£ix)m the other races of Gorilla externall}^ by its long, tJiick 
pela-ge, intense 'black .colouring, "'.aiid the hirgo ilesby |>rotul)er“ 
ance on the top of the head, which often measured 0 inches by 
6 inches (A e* width and height). The skull was mncli wider at 
the occiput even than in G. gojnUa mrUschiei Rothschild . The 
.specimen, was ■ a .very' 'age'd.’ male, ^ long past the age of repro- 
duction, and was found solitary, several miles fnnn tlie two herds 
inhabiting the .' regi.o'n, The' specimeii was of great pathological 
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interest, n.s it tlie first iiistfiiice known of |)yoi*rl:us\‘i nl\’eol;rris 
i'll a (loiilla. Habitat Mikouo Yolcaiio, Kivu Disiriet. 


Mr. I). Hetii-Bmitig exhibited a series of skins ;yi<i 

pliotograpiis of some |X)lvandrons 'iiirds, a,:i.id th^se'ri!'>(:H{ i-iicnj* 
iiiiiting I'ls'diits. 


Dr. Ohas, F. SoisXTAa, F.Z.S., exlnbited and, made remarks 
nporij some abnormalities in the (Jarnivora. 


M. 1 \ L. T. ;11ogbe.n, :F.Z.B., a, lid Mr.,E. A. i,'‘xl)ihibe(l, 

and luade reinjirks n|)on, tiie effect of Pineal (dainl ridiinbiistnX” 
tioii on tlie pigineiit-cells of Frog Tadpoles. 


May 24tli, 1921. 

■ Piof. E. 'W. MAcB.RiDE4l).Se., F.R,B., Yice-:[fr^^ 
in the Ghaii\ 

The Sbcretary read the following lleport on the Addiij’ons 
to tlie Bocietyks M,enagerie during- the month- of April 

The 'registered, additions, to the Bocietyks Mena.gerie during 
the month of April were 198 in numher. Of tliese 81 were 
accpiired l:)y presentation-, 27 were deposited, 84 w-a^re |:mrchased, 
and 6'A?e,re 'born, in the -M'enagorie.'' 

The following may lie specially mentioned 

A pair of Ouhs (Fells leo)^ from B(.»malilaiid, |’n,M:‘SGnte.d hy 
;BiiM4eofinyy,,A'reh,er, (>,n ,,A,|,')ril 21st. 

2 Bl otl„i-,.i,:>earOii.bs {.Melursm ursiims)^ from tl',n;) Ot:i'oi‘),ri,i,|, I'h'o- 
'vinces of India,, presented by Oapt. It, O. Ansdell on A]>ril 5tl„n 

2 ' King' Abilfiu^es. Fapa)y from, Tr<)|ncai America, 

piiitdmsed on /Apiil 6th.' 

,-2 'Spot4)illed, Toocanets- [Sehmdera i'l'om Pjrazil, 

pnrchased -, on '■ Api'ril 

- .A colloctio'E of Tropical Fish, including^ several species new to 
,'the -Go',lI'e(dio,n,, pni,ch''a>sed cai .AprilTd^^^ 


-'-.Miss L. ' E'.', O'HEESMAN-, 'F.E'.S.y . exhibited, ' and made remarks' 
npon, a series of lantern-slides illustrating the habits, in the 
larval stage, of the Hydropsychidse (Bnare-huilding Gmldis 

Worms).'',:'''', - ’-'',, 4 :"' ':4' 4 :- 4 ,::,;" 



DISTRIBUTION OF BIRD-LIFE IN PERU. 
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Major Stanlev 8. .KlowI'Mi, O.Jl.K., F.Z.8., exliibitecl exaui|:)les' 
of three species of i^gypti.uii Jei'boas — Jaiuilas jacuki^^, Jac/tdus 
orierikiUs^ a.ial Scarlurm tlu^ latter I'leiag tlie lii'st 

living specimens evei* lirought to Englarnl ; ami made renmrks 
upon tlie distribution of the throe species in North Africa,. 


June 7tli, 1921. 

Prof. J. P. Hilt., E.ll.S., yice-;Pr 0 sident, 
in tlie Chair. 

Alajor Stanley ,S. Flower, F,2I.S., exhibited, and made 

reniai'ks upon, some living specimens of Tesiudo leitlm and an 
example of Testudo ibem. 


Dr. P, CiiALMEits Mi'pchell, C.P>.E,,. F.B.S., exliibited, and 
mad© reinarlos upon, a. pliotogTapli of the Deatdi-imisk of a young 
Gorilla, presented to the Society l)y Prof. Ho’^\m:’d Ma:Cgi‘egor, of 
Columbia University, New Yorls. 


Dr. Frank M. Chapman gave nn aeeomit of the distribution of 
Bird-life in the IJiTdiainba Valley of i^eru, and of his expedition 
down tlie ITrubainlia liver from its sources in the Puna zone, at 
a,n eleva.tion of 14,200 feet, to tlie Tro[)ica] zone at 3500 feel;. 
He reviewed tlie existing cdimatic coinlitioos in Peru, ami com- 
mented on the fiiiiind cliaincteristies of tlie Puna,, Idmiperatig 
Subtinpic^al, ainl Tropi zones encountered in tln^ tieseenir. A 
com|:>Mrison of the Avifarina, of the forests of the humiil ddmiperaii* 
zone (alt. I(),000--I2,ri0() ft.) with, tliat of the adjoining i-reidess, 
grass-grown plains and slopes of the Puna, zone, sIiowimI t]ia,t that 
of the fii’st-isanied area has evidently l>eon <leii\’ed from the 
tropicial 'forestS' at thc’’ eastern,' 'hase' of' Fhe Andes tlmt of 'the 
latter from the Sontli Temjierato zone phiims of Argentina, and 
Patagonia. The environmental change experienc(‘d in passing 
from the hot, tropical forests, at the foot of tlie mountains, to 
the cold tennperate forests near t}i:ei 3 .vsuinniits, is nmcli grea.bM' 
than that existiiig between. -the.. plains', of Patagonia and tliose of 
the ■ Interandine' '''tableland.. ■, ThiB'.''iB. .o])'viD.ns]y i\^ilecte<l in tdie 
degree' of '''.d,ifleix,n'itii:itioii nxllibited' ■' by .the',' birds i nlmliiting these 
elevated forests ami plains. Thus 55 per cent, of the genera, of 
birds inhabiting the Temperate zone forests are endemic, while 
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.SOME MAESEPIAL EMBlirOS. 


only 7 fjer cent, of tlie geneiii found oo tlie plaiiis of til'io 
nre einlemie. These fjiets are ]>e]ieved to indicate tha/f tTo extent, 
of envi'i'Oiunental ets an ge, expressed. (diie.liy in c],i:!nat,ic ec.jnditioris, 
is a, more im|;)ortant evolutionary factoi.' thai',i i-hose extArt^al 'hy 
time of isolatio,n. or extent of disttince from the presiunefl ancestra.l 
fo.nns. 


Prof. J. P. Hill, P.R.S., Y.P.Z.S., exhibited, and made remarks 
upon, a series of lantern-slides of some Marsn|)ial eniln'yos, 
(hading especial!}' witli tlie Koala ( Phasoola/retos) and tiie Wciinbat 
{IViasvolmnys). 



ox AXOMODONT IlEPTILES If’ROM SOIJTJI AFRICA. 
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PAPERS. 

35. ijn ^oino new G-encni :in<.l species o.i: "Anomodoiit lle])tiles 
t'VoH! tJi(3 IvaiToo Beds oi' South Africa. By 11. 

F.U.S., (J.ALZ.S. 

[Received April t5, j92l : 'Rcjid .Alny 2d, ID’Jl.J 
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The genus I)wynodon> was establislied by Owen in 1845 for the 
reiiiiarlvable Sontii Airiea::n fossil, 'rejitl'les discovered 'by rvinl 
referred to l:;)y liiiu as Eidentais. .A-s result of tlie iabc)t,n:‘S of. 
Owen, suppleineiittM'bby 'that, of latei* workers, neaily es^ery detiiil. 
in the structure of tl'ie skcleto'u oi IHfyjiiodoii is 'now a.s fully k'nown 
as that 'of the Dog. It was a, primitive reptile with a skeleton 'bui.lt. 
essentially on tlie same plan as that of the iiiainniJi], l)vdi witli 
certain reu'uir,kab!e speciaiiza,tious of the sk'itll, especially' in tlie 
complete" loss of incisor teetl'iytlie pr<'‘sence of a large |>erman'ently 
growing canine in the male, and in tlie 'fact of' tlie front ^of the 
upper and lower jauvs having formed a lu'irnyD^eak: as in the 
tortoise or biial. 

"While there .remai,ns little to a.dd' to our knowledge of iil'ie 
skeleton,, tho,re is still ■mi'U'li to be .done ere we.J'uive anytliing 
l.ike'' a' sa.tisfact.ory ,know](;dge of 'tlio laage nu'm'ber' of species 
which, must lie r.e’feri'ed to lilie genus. 

Dicynodmi first occurs in 8oitth Africa a.t tlie nf tiie 

IkmdmmmtS' zo'rse,. wliiel'i ' may bfr regarded as 'Middle Ihemdan 
in iige, and it (vxteiuls lliroiigh. all tlie zones to I he loj) of th(‘ 
Iku’miamand forms Avlueli are ckisely if not inde(‘d 

ref(*raj>le to DleyiKdon^ are met witii to the to|) of i,ihe I'rias. A, 
form ch.isely allied to IdkyvxHhn ocmxr^ tl:ie '''Dwi,na' c",if 'Eussia, 
and Plucpnas of the Trias cf. ’N'orth 'America isj if not. Dicynodmi 
also, at least very closely allied. : 

Oiidcsbi>don. originally, described as a distinct genus dillering 
from I) icy nod nn in the absence of the tusk, we now know i,o ]>e 
the. female. Ho long ' as alb." .the ■ known species of OnAenodon 
difi'cred from tlie known species of Dieynod.on in otiier (diaraetei's 
liesides the a,l)senc,e of tlie tusk, it was felt wiser l:o keep Omkaodon 
Fuoc. Zoon. 44 
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as a ('listinct ^eiuis. In 1901), in sninming np the posith'>'i:i ji;t 
t'hat time, I sta.ted tluit the evidence see:nt<‘d '‘to 1)0 <.((64 in^*- 
stroiig'ei; in iVia-onr of lint the fenuih-* 

Bv 191.1 tlie discovery of tiislcefl and tusldess speeiiiH-nis of 
JJici/nodon bolorhiwfi:^ in one iocn'lily reinoved aJ! douhls ),iiid, 
since then, we iia-ve disco'\'ered tasked, and tn,s.lvless specimens ot 
quite a. iiiinii.jer of species. We <'io .not yet kmow \v,i,i(.‘th<,‘r* tlie 
females of all species are tuskless, and there is c(.»nsi(le:i''al)h::‘ reasc.vn, 
tO' Ije'lieve they a, re not. Aral it is a.iso possible that even tlie 
males of some species at [>re.sent rcsfexired. to ' iJuv^nodoit, nia,}-' la* 
tnskless. Tlie genus J^iisi/rosmirtis is certainly laisked in lioth 
sexes, j'liid as a.ll ]v.no'w.n specimens of Od‘-Uec(^j)h(fI/is a're wit.lK.)nt 
tusks, presiimal)]}” liotli. sexes a.re tris.kless. All tiie Imown 
specimens — abont a. dozen— of Kfi/inierytej/eria are tusked. Also 
every Iviiown s|>ecimen. of I) Ici/iiodo'H, or allied sjiecies is 

tusked, Avliile tlie few linown specimens referred t;o .Eocj/elops ar<3 
tiisliiess. .Species where botli se.xe.s are tusked o,r botli tusldess 
will have to .be |)iaeed in distinct genera, or at .least, sultgmiera. 

'Wlien Owen worked at iJk'ifuodon and (hideuodon lie made 
nearly every skull tlie type of a, distiu.ct species, and t,hei‘e were 
doubtless many who considei’ed tliat he was over liberal in tlie 
iimkiiig of .new species. L-ydekker in 1891) reiluced Owen's 
20 species to 11 good .and 3 doul.itful species, but tliei’e is now 
little doubt, with our much greater .knowledge of .the genus, tliat 
practically all Owen's types a, re good. In. my o]',>inio:u, out of tlie, 
20 specific names only twui cam. he regarded a,s synouymons-™- 
I), pardiceps and, rectidem, both -of wliicli. 1: refer tio ./}, 
leoniceps Gw. 

It is Inirdly surprising that a genus W'hich survived ft>r 
prolxal')!,}' over , 2,000,000 yea.rvS should, have ovei* 5t'l siicndus 
ali'eady known, and probalily very niany more to lie di.scovercd, 
when we consiiler iH:)wm.n.'iny' species of such ,i*e|.,>l.a‘]es as .7r,s'/ndc 
or Ip/r/osoina nve at present alive. Until a few years ago nearly 
'eve,ry good s|)ecimen discovereii .seemed to l,ieloi:)g iio a. new 
species. Now'' tlie corner- seems to }>e turned, and the. .majority 
of Bkipiudini, skulls BOW picked up ca.t,i lie laderred to speeit*s 
already kimw n. 

'. In'tlu* presemt |■)a..per I wish 'to' describe a nun liter (->1 ,nexv fomi-is 
I ,ha,va3'disc()vei*e.d in the past tliree yea.rs. 

, , 4 . ' DierNOTtoN soLLAsij.sp. n. ..' (Text-figs. 28, '29.) ' 

'..This .'-.new ' species ’ T - have riiuch '. |:)lea,sure in, naming alter 
J... S'ol]as, ,\vh'o- wdth. his daughter has added so consider- 
aMy to our fuller kno^vledge^'.'o'f ' thedstructine of tlie, Dkpnodon 
. skull It is f<mnclecT,rm'’ a.: sei'ies '.of' over'. 20 good, skulls and 

In connection witli the work on TPictinaiUn by Prof, aiul Miss Sollas, I should 
like to point out that the skull examined by them in 1013 cannot imssihly he 
Dicifuodm Imncpps Owen. As the specimen' is now, of course, completdy k'onc, 
,and as the postor])it{ils liave manifestly been partly wea,lh(nvd away lad'on^ the 
specimen was ixronnd down, it will never he possible to detennino the Npecies with 
absolnto cer^ai^t5^ In my opinion the specimen was Diepnodonf cheeps Owen. 
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iiiriiiy ones diseove'i'cd iieo.r j'>iesjespoi.>iij on a iiorizoii, 

W'hicli ,L !)(,'■ 1 3.0 v'!';* !,)o I'th iiln‘ vtO'y c^l;' lJio A' ii.f lol/ii(xIfyii zone, 

iMisI it M|){;>e;ii’S to extojnJ n sho3*t vvn.y- t.li.o CtVztv.vyy/oi'/n.s’ 

Tliongli uia.ny sknl’ls. both isjulos jiutl. lo i miles, oiv known. 
I tnke :3,s tlie orso <.>.1* tlio '’nest presei-veil, whieli I bisHox'r i.o 
lie nil M.diiln rmilf*. [t is nbout n ii'iohos iu loiigtb, juitl, A dirtlo. loss 
thnii 4 i,nolies in A\ndtlu 

4,4ig benk is nl'Knit tl.i6 snsue length a.s ttio mbit o.nd inoi'lerntely 
slinr]} in front, lllhe nostrils nre hiirly la.rge, and tjeliind tlieni 
the maxilinries meet the inisnls, a.nd the se|,)toma.xina.riGS do not 
a,p]')eMi.* on the si<le of thwi f;ice. 

liuinediately lieiiind tlie pla.ne of.' ttie nostrils is a. ttsie.kening of 
the bones wliieii forms n., round button-like low boss in tlie niidille 
line. Above and behind the eanino is a tlviidcened elongated 
ridge, 

Ifext-iigiire 28, Toxt-ligiire 29. 




Textaiir. '38- — Skull RedmtwL ' 

Text-fiS’* -'k — Pre|:iririotal ix‘gi(>nd‘oy>/‘r,f/woi^<.w mllaxi Brooru. size, ' 

The, iiiterorl:)ital region is' flat- '.and narrow. Tl:ie'a)rbits look 
npwaard's and out\vaitls. ■■ ■ 

'■ sThe' parietal region iS' only very 'Slig'htly wider than the inter-" 
o,rbital, .'and' the large .postorbitals largely "Or'erlap the pa;rieta,ls 
anti almost meet in theiniddle line., ■■■ ■' 

,Tlm' pre|>a.ri<d.a] , region’ls not 'weli'^ displayed i.n. ■ the . type skull,' 
but is .well seen in 'a niiinber of' others,. ' 

The ]unen] foramen is relatively small, anti is situated a, few 
millimetres belund tiie plane of the back of the postorbital artln 
The preparietal is sma.llj and is Hanked by fairly large anterior 
preveesses of the ]3a,rietals. The postfrontals are nearly ohsem-ed 
by the ])arietals and postorbitals, but form a distinct though, 
small part of tlie oilatal margins^ 


44 *^- 
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lOie following are tlie pi'iruopal luoaxnroinonts of igpe 


skull : 

(li'eatest a,rjl:orO“posbe}'i('.>r Joogtli OiO I'inu. 

kViOllli a.e;n)ss sqiaraiosaJs Hs. 

liitertevoporaJ 'wiOili ikO 

width 6i 

Wirltli across B'i:iX.ii!a,ry liosses do 

'Widtli hetwceu j.ic>strils ..15 

WidUi between, canine roots 52 


IJkluriodon mllasl Im-nits consi(.i(.‘ra.b]e resei'iihla.rKH^ t'< ./.u J'eli(U''ps. 
I), ict'idops, n.iul. ,/■>. teshrdierps. Ifroui J). felirc'ps i.liners in 
heieg a- iiiiieh more tlelica.leiy bui.lt:' s.knil a.nd 'witli a \’e:i'y .irnich, 
:fee].>,ieJ‘ tusk, the tusk 'lu ,/>. solkisl l.)eiug alKuit Isall' tiie idi ick:rH,%ss 
of that in J). fdicep^. la.i ./>. iesifnUc^p^) tiie i^ostoikituls :nwet 
each in t.^he mid, die line over the pa.rietais ; in iK i^cdlani 

the 'pos to, rbira Is do not (;>ve.r]a.]» tin:,? parieta.ls .so ^'ei’y grc'atly. 
i). iirlidops f'.'Oiri a '.h(,>,rizoi.:i 'wdricli .is pi'i.d.Jiilil}' 5iH) feet lowej,’ 

tlm.li. tlmt 'w.hie]i yields J). sollasii ,so that the,re Is ji strevug 
presuiuption iirfawonr of tlie two 'being distinct species, thcnigli 
they U'l’e undoubtedly closely allimh The preparii?ta.l xu .'iK ,sfflk(d 
is s;ffia, Her, than ii.i /k and tlie genera.! contours <'»,f the 

bosses diiier considerably in. tl:ie,tw.o species, 

. I)KtY,NODON. ANBRE'WSI, sp. n, (Text-Hg/oO.)' 

TIvis species is founded, on -a nea.rly perfect Skull tho s,anie 
lioriiion aodanearly the same spot at -'Biesiespoort that yielrled tlie 
type o:f ik soUaid, J.n addition to the. -type specimen I have ;i,AVo 
others 'w.i',iieh. I refer to ■the same. s].:u:‘cies — o:ne friun a iocalit:y 
between Murraysburg find .3>iesjesp,oort, 'a.ml tlie othe,i‘ .i'roni a 
locality 6, mi.les east of Biesjespoort. As this laitei* specinuui U'as 
found' in nen.r ■association. u-itli a s]-)ecimen of (Jisiei‘rjdi(ihi:< 'sp,yit 
'gives 'US the ho:rizon as t.he' ha.se .o.f the Pisi.aeephtdnx? xo'ma 
' T,lie speci'^es :{s a very strikingly new typio,. which 'may,'U']tii,niately' 
luive' to lie placed in, a :new s'ubgenus. ' , ■ ' 

' Iri general shape .the species reseinldes'' .iyj'iica.i l3ic\u'todons, 
Thc^ snout, is unusually "slioit, i.-lio .'{.ireor'liital regii'i'U hcang' c.iuly 
a.bouf; nncdlfth the lengtli of tlie skull. A l,!OV<e;ind lieijimi eacii 
mKU-i'il is a welh'nmrkefl ,'bony.'r>«..isSj with a. Fai,r]y itroad, ■riat 'sm, ilea .is 
hot\\<;;ai. Macl'i '(.if 'tlie two^:, speciuiens' 'which I'.ias' thiv .|'na„xill{.e 
preserved is tuskless,.. 

d1ic orbits are la.'rge, with 8Upr^lO,Id:,)ital thiakeuing ms the. 
liauiial hones. The frontal region is slightly conca’,'(‘ h/hind, ;ohI 
in fnmt. j\ low median elevsttion Imives (acii friinisd hone slightly 
concave. ''’■■■^; " ..''.'d, 

The ])ari<ha1 t'cgioii is ])ro;uh and unlike the typi<‘is] spccis's of 
I)d^j/jH)do)i, the parietals are not overlapped by tlie jtostorhitjsls. 
Tile hrego size of the parietals makes a distinct a[)pim.ach to tlu) 
hroml-headml .Dicynodonts of the typo of Dkynodim lipriceps 
Owen, and for wiiich I am proposing a new genus. Its fmdy 
I). andre'wsi may he the ancestor of />, iigricepjs. 
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The prepaiietal is well doveloped, ;ub 1 the rehitioiis of the 
liosies ill tills region, are very si]Bi.!a.r to the t}*]:)ieii] iJtcj/nodo'ii 
ArniDgeiiierit. Tliere is a. la.rge postf.ronta,i. 


Text-figure oO. 



],*aric;tal reg'ioii of I)uv/nodon criidreHosi Broem, 

The following are the principal measurements of tiie type : — 

G reatest a,n tero-posteri or len gtli . . about 2 GO m m . 

Basal length ,, ,'210 

Greatest width ,, 230 

Interoil'atal width 43',,'. 

Intertemporal width. 4G ?? 

. I' iniich. pleasvii'e in i,iai:ning tlie species after Dr, G. W. 
A.ndrews, F. IBS,, of the British iVIiiseuio. , , . 

iJiCYXODON osBuitxij.sp.: Tu- ■ (TextGig. 3'L) , 

Tiiis very striking'ly ' new species, is' from ”Wa pafislxmg, nem* 
New Betht'Siia Road, axal is from beds winch are lUidonhiedly in, 
tlu‘ /..//x//va<.Ye/rre.s xone. In the saine horizon are found not only 
but tlie TheiTX»e|.vhaliaii. deserilred by me 

a.s IdlchlngL' / When Ifoschorhlndfti was <lescrib4Al 

tiie extudi hacalityy was ,,xmkncnviiGA> ,nie, and when later I {Hs- 
covered it I iiiade a spedal .expedition, to the spot to try and 
iliscover the 1 :k;u4v ,'poi44oii.,oihthe '.skulk Tliough 1 did not succeed 
in., getting tl'ie rtvst'of the tfypegl got another imperfect sktill, two 
specimens, Qi' Li/sirosaif^ms^-jm^ fyp^ skull which 1 inn now 
descr,ib.i"ng.' ■ 

The presaut skull is not only of. ■innch'; interest as a new type, 
Imt is of great importance as being one of tlie very few Dlcj/iwdmi 
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skiills known from the Lystroscmriis zone, and' tlie only known 
large one. 

T.iie akiill laeks the lower jaw, and has lost lyv weathering ike 
front of the snout, tiie riglit jugal arch and ]Eirt of tiio left), hut 
otlierwise is faiidj complete. Unfortunately, the ina.trix, is liarcl, 
and tlioiigli most of the honj 'surface h'as been (lis|)la,yed, it i>s 
almost impossible to be sure of the sutures. 

klie wiiole skull is broad and fiat. . 'When perfect it pi‘ol)al)ly 
measured about 16| inches in length, and it must Ih'ive Iseeii 
fairly, wit.le. 

Text-figure 31. 



.Skall oi Dln/mdon oshorul iJroonn (treatly vcdaeia:!. 


Tl'ie snout is relatively lo.ng, . am;! 'a.ppareritly resom bl ed i'u , 'so,n:ie 
respects that of arn'd' as in that genus, tluuH'^ are ''a 

pair of %mry powerful tusks.' The. .nasal region lias hecn broa;d, 
iunl rounded, without any- veiy 'Striking bony'bossesf- : 

The frontal region is wide and moderately Hat. Low’ laii. well- 
developed bosses are above the anterior half of each supra,ovbiiai 
margin. 

The intertemporal region is relatively naiTOwg and a marked 
median crest is formed by the flattened parietal o\'erlappe(l by 
the large postorbitals. 
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bone is present or not tlie e^ndence does not sliov.n Tliere is 
certainly no preparietal boss siicli as occurs in the species of 
Eocijdo'ps, 

The orbits look almost directly upwards. 

Tlie postorl3ital arches are long- and well developed. 

The sqiiamosals ninst have been extremely broad, judging from 
the poi’tions preserved. 

The following are the principal measurements of the type *. — 
Greatest antero-posterior length... aliont 460 mm. 

Greatest width ■ ,, 420 ,, 

Distance between tusks 80 „ 

Interorbital width ICO „ 

Interternporai width 45 ,, 

Ba,sa,l length about 4 1 0 , , 

I have much pleasure in naming this new type after Prof. IT. F, 
Osborn. 

Text-figui’e 32. 



' Top (vf parktal rogibn of skullpf wflcfewrrBro ' : ' ' 

The degree to.,wbicli the postorhitals .overlap' the parmtals is.uiiki'iovvn, lait ’moat 
pr()hu])ly it is not greater than is indicated in the figure, 

. ' DiayNOBOH: WATSONiysp.: ^ '(Text-'figh:32.) ' ; 

This new species is founded on a very fragmentary skull, of 
which litide more than the frontal and parietai regions are pre- 
served, found on the mountain to the east of New Bethesda, 
about k)0 feet al)ovc the horizon of the village and pi‘ohably in 
the Lystrosaurm zone. It is a near ally of D, ^shorni 'though 
::|uit0;''':a:,':''distinot".sp©cifs,^ and:ThapQ^iiitet;::i^ 
structure of the preparietal region. ' 
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The frontal region is ■ broad and sliglitly ’ eonvex, an<l the 
parietal region is in the same plane as tlie genera.! fi'onta,.! |)laiie. 
Til ere a, re no supraorbital bosses a,s in I), oshorii% the wliole 
frontal sorfiice being iiniisually smootli and slightly c'onvex. 

The postorbitals are large and form a consideralile of the 
upper crania, 1 surface. Fosteiiorlythey clas}) the |:)ar*ietn.ls, a,nd 
witii them form the parietal crest.' Curiously enough, each, |:)Ost- 
orbital lias Imd its posterior pi‘Ocess broken ol!.‘ near ilie pla-ne of 
the pineal foramen, proliably as the result of tlie l>ite of some 
carnivorous enemy ; but there is little doul>t that they exi<ended 
backwards, tiiougii not so fa,r as in typical Dicynodons, as the 
gi'oores for tlieir lodgement are preserved. Pi;*ohca,bl}', however, 
they did not quite extend to meet the squa.mosals. 

ilie prepaiietal is moderately large and wide, and forms the 
mai\giii of anterior third of the pineal foramen. 

The postfroiital, though fairly large, is almost entirely hidden 
on tiie .snrfiice l>y the frontals and the postoi'liitals, 

I have niiicli pleasure in naming, the species after Mr. 1), 'M. S, 
Watson.' 

The follo^ving are the principal measurements 

Interorbital width 58 mm. 

Intertemporal width . 20' ',, 

■ , , . .IliCTNonoN/CTOTUs, sp. n. . '.(Text-fig. ^B.) ^ ^ 

The type of this new, species-.is.. a/ -complete but distorted skull 
found; by nne; at .. Biesjespoortb "Th'e-.horkon/ 'is probably about 


Text- figure B3. 



Prepurietul region of Dwynodon mrttid Brooai. Knt. size. 

100 feet above that in which the type, of wUasi was obtained, 



FROM THE^ KARROO BEDS OP SOUTH Al'-'RICA, 


■655 


Tlie skull is sliortj broad, and deep, and about 4 indies in 
leugtb, 

Idle snout is bent down and tlie caniniforiu processes are 
under tl:ie orliits. Tliere is no great tliickening of tlie nasals. 
Tiie orbita,! i*egion is nai'row and tlie parietal i‘egion moderately 
wide. 

The pineal foramen is la,rge a, ml rounded. Tlie preparietal is 
small and narrow, and the postfrontals very lai'gely developed. 
The parletids are fairlj^ wmll exposed between, tlie postorbitais, 
but are exti*emelv short. Tlie postorbitals in tlie temporal region 
are liroad and overhang the temporal fossm. 

The nearest ally to this species, which. I propose to call 
cu7'ius, is IJic/fpiodoii diibias Owen, from which it 
differs in the unusual shortness of tlie parietal s and in otlier 
proportions. 

The following a.re the principal, i,nea,sm:*emeiits : — 

Orea.test antero-posterior length... about 11 0 mm. * 

, , O-reatest breadth ,, '110 ,,, 

. Basal length ... ... . . , 100 

In teroidfftal width 20' ' 

Intertemporal ■width. ............................ 27, „ 

. ' .^Ihstaveen the .caniniform- processes . about 22 ' 


Text-figure 34. 



Prepiu't'trtf and its velatioiis in Dici/nodon 'woodivardl Broom. "Nat. size. 


; ':,I)ioYNODOX wooBWAEDr, ■■sp.;;h.''-b(Text-figi;|:4,J 

The skidl which forms the type of this new species was sent to 

:; nie from\neaio'l^ew';,Bethbsda^;;%.'':®r,:''<3i;,^ 
cpiite sure of its horizon. ' Pretty certainly it is^'from some part,, 
'.Til zone.; b: k'b: 
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of tlie tipper surface is xiiifort-uiiately lost, incliuliug I'jotli post- 
orbifcal arches witli the whole of the postorl:>ita.l Ixaies, pra<iti('!il]y 
the wliole of the parietal region, and l)oth sciuamosals. Stiill, 
wha.t is preserved shows that it is a strikingly new type, and 1 
have much pleasure in, calling it after Dr. Siiiitli Woodward, of 
tdie British .Museum.' 

The skull is moderately small, having measured adiout fi inelies 
in length. Tlie snout is long and narrow, tlie preorbital portion 
of the skull being nearly as long as the postorbital. Tlie nasal 
region is imperfect, but there were probably no great bony 
thickenings. The ma,xi}l(e have each a round tusk, tiie liead of 
which lies under the orbit, and the tusks are relatively farther 
back from the front of the beak than in most species. 

The frontals are long and modexutely narrow. Beliind them 
lies a most rennvrkably broad preparietal quite irnlike that; of 
any other known species. By its sides are narrow posterior 
processes of tlie frontals. The postfrontais lie outside the 
frontal processes. The povstorbitals are lost, hut froin. the con- 
clition of' the 'posterior pa., rts of' the squamosal it is manifest that 
the temporal region must have been comparatively narrow. 

The following are the piincipal measiiremeiits : — 

Greatestantero-posteiior length... about 160 mm. 

.Greatest breadth ,' — ■'.■■perhaps .about 110 .'' ,, 

^ , 'Basal length .,,..145 ■ '*„ ' 

, Jnterorbital width. .,30 ' 

' Distance between tusks^,-...,..., ,.29.' ''' ' 


,■ D,icyxoDox icTixoPSj'^sp. n, ' ':;(Text-fig.'35.),h 

Th is new 'specieS; is formed ■ on th'e, nearly . perf ect'^ skeleton ■ of .'a ' 
small animal found.' l)y me ' aboxit' ;30' miles 'from.' Biesjespoort on 
the Murraysbiirg Road.’' ^While it is'^quite.. possible' tliat the form.^ 
is not' quite fully grown, it .cannot:.' be,' the-' yoiing.. of any 
species. ',,,■:'' ... . ' ”"■',''■ 

. The . head . is :about .3|, inches in' length, aivd the' whole animal 
from snout, to the tip of .the ■tail'aboutl'2| inches.., 

^ Tlie 'snont is s'i"nooth':and rounded, tvith out '’a-ny, bony' thickening' 
either on the nasals or in the supraorbital regions, except n. very 
slight thickening on the imsah- just ...where: it ■ overhangs 'fe 
nostril, The septoniaxilkry ''■'db'es'',iiot'-: app.ear..' to 'show on".' the 
face. ’Che lacrimal and prefrontals are small. In the maxillm is 
a small tns.k. ' ■■■ '• 


,. ■■Th'e.:fronta]s, .are,, large, '■and'':.:a:'ia^sverse:.,'Section ..in:'„t'he ■"orhita 

regioii^ ivoiihl show a convex upper surface, while a section of th 
posterior end would have a concave upper surface. The post 
frontals are small, and only a small part ‘appears on the surface 
The preparietal -is rather small, itS'- anterior end being on th 
plane of the postorbital arcb.'^yTliSpiS^J^ 
back. The parietala are 
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and their posterior processes are kept a.pa,.rt farther tliaii in most 
Dicynodon spec ies. 

On some fiitui’e occasion the skeleton will proliahly be descril>ed 
in detail. For tlie most part tlie l)one8 are svirroiinded l)y very 
hard calcareous masses, and are very diliieult to clear. 


Text-%iire 35. 



The. following are' the. ■principal >ski:ill-ineasnreiuents r-— 


Greatest antero*-,posterior'lengtli , .h. ' 8.2/' .inm. 
G reatest , 'fireadtli . . , , , . ; . . . . ' 68; ',■,' : 

InteiT)id).ital: width, ' 18, 

In tei‘te,mporal width’ ,■ . „ . . .„,■.. . .> . . . . ■■, ;,■■ 1.9 ' ,, ' .■ 

'B.a'S'al' length . . . ,.a .... . . abd.iit : ■. " d I) ■ . ■ - 

•Distance' bettveeii' canines 1 5 „ 


■, 'I)lCyNO'BO^v'MACRORHYN..CHU.S,.S (Textriig.,’ dCl.) ' , 

This new species is founded on two small skulls diseox'orcd by 
me at IS'ew Betliesda* For a time I considered they might be 
very miniature specimens of Dicynodon ^drdyceps^ the eommou 
New Bethesda-specieS', 'but ■further ''careful examination shows 
that it is necessary to regard them as belonging to a distinct 
.;SpeoieSi':;''/:.''.The'.h'estp i$ taken* as the typed ; ' 

The skull when complete was- considembly less tham 3 'inches 
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ill leiigtii, liiid if an adult it represents one of the snail lest known 
species of iJkymdon, ■ It is eliieily reniarkalile for- tlie g,reat 
leiigtli of tile orbital and preorliital regions {'is eonipsired with tlie 
postorbibjiL 

III tlie nasa,l .region there is a lar.ge median tliirlvening .!*e- 
.seinbling tliafc in iJlcj/iiodon solkisL Tlie fiiintaJ, ■ regioii ' is 
narro^v and the orbits large. The poster liital. nreli is slender 
and the postorhital bones are quite unnsiial in shape.^ There is 
no trace to lie seen, at least on the upper sni*faee, of any jiost- 
frontal, and the postorbital takes its place, iiaving an anierior 
process whieli forms a conside;rable part of the siqiinorbital 
margin. The posterior process is unusually sliort, inuch of the 


Text-figure 36. 



Top of slaill ol JMej/nodou 


temporal wall lieiug formed by the parietal. Tim pineal foraineu 
is of moderate size, and is situated as sliown in the figure given. 
The pivparietal is long and narrow’. 

The posterior portion and much of the palate are cruslu^d. 

'. I :■ :T.he toi.|owi'ng' are'’ the principal-, measurements ■ 


< greatest length probably about 70 mm. 

V': iif :b- , Vi .Vivv;.. >V.; v .y> ' 

Ci&6ee$ 
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Bainia tigriceps (Owen), gen. n. 

One of tiie first species of Dicynodon to lie desei*ilje<i Ijy Owen 
•WAS Dicynodon tiyriceps. This is represeiite<l in t^lie Britisli 
Miiseiini l)y R very '.fine sl-c nil, said to liawe come from ‘Mdoiizia, 
Eiver, Katli-aidad’ In general .appejira.nee it diflers very coin 
sideralily from tlie typical Dkyiiodon. as rejire.seiited I'ly IK hicer- 
ticeps. The sliuli is massive a,nd extremely la.'oail and flat, and 
the parietal region <lii.fers in tliat tlie parietals are Avell developed 
and not covered by the postorbitals. Tlie genus Dicynodon is so 
large that it would be convenient if we could lop off is few species 
and put them, into a sul3gei.nTS, even if the differentiating cliarae- 
ters ilid not seem of very fundamental importance. But there 
is another character that is of great importance. I Imow of nine 
skulls which lielong eitlier to Dicynodon iigrkeps or closely-allied 
species, and idl ].iave tusks. It is therefore very liigldy pu.'oliahle 
that the female of Dkynod.on iigrkeps tusked, ami not like 
the tris.kless. . 2 \.nd if tliis lie so, Dicynodon 

iigriceps ' mmt be placed , in a distinct genus. It is, of course,, 
impossible to , provn^Athat .the. female', was tusked,' ami even if 
50' tusked skulls were, fo.und -there would still be sr doubt.' As 
it is, I tlunlv the probtibility sufficiently great to imdve for it a 
new genus', Baima^ after-' tlie father"' of Bouth African '.geology, 
Andrus 'Gedd'es Bain—one-of tlie most .gifted geological geniuses 
the world has seen. Even if a tuskiess female should turn up, 
Bahiia still stand a-s a s.ul)genus. . 

Bais,l\. PE.AVOTi, sp..-n. ■- (Text-iig.'. 37.) 

This new s|)ecies is founded on a. vBiy fine skidl iliscovered by 
me at Biesjespoort. The skull is well preserved and not much 
crushed. One zygomatic a, rcli is lost, also part of tlie l)as(*and the 
lower jaw. TTiough v'ery similar in size to Baii/in fd/r/ccps, ii’ 
differs in many important featiires ; and as it is manifestly a. new 
species, 1 lia-ve much pleasure in naming it after the late Henry 
fh .Pea.vot, who for some years vvas ,tha Zo(>logieal Beclotyls 
jjihrarian a,nd (Jkudc of ihiblicatioim, ^ whose care ami kindly 
help all workms so fully appreciated. It is a delight to be able 
to mbl a, stou(‘ to the cairn of a f<dlovVw(^^^^ friend who laid 

down Ids life on the battlefield. 

Tlie skull is of special value in that all tiio sutun^s ca,n be inaib* 
out udth perfect distinctness. Jn geiiend slmpt it agrees more 
closely with li iigrieeps thmi with Jh JatkcpmBnW) diffei\s in the 
sliapti of the zygomatic arch and in many otlier details which 
will ]>e mentioned. The snout and the wdiole front half of the 
skull is much flatter than in any other known Anomodont. 

The prtmiaxilla, which is nearly complete, is relatively small 
and unusual ly fiat. 

The nasals are short but very broad, and Imve each a vvelh 

-;:;d,tyy Qpd' ;;-Iibssk,y hieir 

;:tlA;ifi'bhtalE':and;'prefibhip'^,"Sp^® 
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Tl.ie septomaxillM. is iiot^satisfactorily presei*ve(l, Inifc is relatively 
sma.lL 

Tlie iiiax'illn. is a very remn.r]v;\,ble ]:K:nie, quite imlilve in. 

any other Ivuowii ].)icyiiodoiit. '^.Flie bone ot‘ the left side- iniS lost 
the subnasal [iortiou, ]')ut is otherwise nearly eouq"»lete, .‘tnd it is 
SO' reuiarkai':)]}- sl/uillow tliat one would fancy fciie jailatal li.-iif hini 
been reniov'evl : yet if part of the bone lias been reiiiovedj it must 
have been done during the animars lifetime. Tliere is :no ti'jiee 
of a tuskj yet tliere are the remains of the socket ol a large tusk. 


Text-figure 37o 



x\. not huprobible explanation of the peculiarity is that the 
animal is aged and has lost its tnsks^ and- that in consetpience 
the palatal portions of the bone have become absoxbed, as is seen 



FROM THE KARROO BEDS OF SOUTH AFRICA. 


661 


Tile jugal is large. It forms most of the lower lioi'dei" of the 
orliit, most of tlie postorbital arch, and a coiisideralde pai‘t of 
tlie zygomatic arch. 

Tiie frontal is unusually la-rgo and wide. Its slmpe will lie liest 
■understood from tlie .figure given. It has apparently a large 
irrfcieulation with, .the postorbital, but a thin little strip of tlie 
postfrontal is really wedged in lietween them. The frontal 
passes back to the plane of tlie posterior end of the |)iiieal 
foramen. 


The postfrontal, sca.rcely a,ppef.u:'s on the surfa.ce, l>iit though 
nearly hidden by the frontal arid postorbital, it is reall}^ a Ijone 
of apprecialile size underneath. 

The postorbital is a large and powerful bone. It forms most 
of the strong postorbital arch and the wliole of the iippei* border 
of the temporal fossa, and pretty certainly articulates with the 
squamosal. 

The prepa-rietal is unusually large. It passes far forwards 
lietween tlie frontals, ami posteriorly nearly surrounds the pineal 
foramen. 

The parietals appear to be ankyiosed into a fairly large bone 
lying mainly behind the pineal foramen. Jt forms a moderately 
large, soiiiewbat concave intertemporal region. Anteriorly it 
sends' forward on each' side a- slender process between tlie frontal 
and postorbital, and' posteriorly a', long proeess^ , between, the 
postoidiital and iuteiparietal. 

The interparietal is a little broader than the rnirl die part of 
the parietal. Laterally it articulates with the la.rge tabular. 

The occiput is fairly well preserved, and was probably much 
like tliat of Bainla. tigricepfi, though some degree of crushing of 
the squamosals gives it a rather different appearance. The 
occipitid condyle is in iich, shorter in the present species. 

T'lie, squamosals, are, as. 'in all Dicy nod outs, largo and powerful. 
The shape of the zygomatic poiTion can be seen in the figure to 
differ apprecialily 'f.rom. that in JL tigriceps, ' 

’ Tlie' follovving'aiTi some. nf. the principal m.ea,surements, , 

, Greatest length ■.(oblique)". 

■ , Greatest breadt,h- , . . 

Basal length... 

'Widtl I across nasal bosses 

Interorbital width 

Intertemporal width across parietals. . 

Intei’ternporai width aci’oss post 
.o'rbitals;,A: ■A'... - 


5'00' mm. 
■ 480, :■,;■ 
400''", „ 
163 „ 
133 „ 
50 „ 

8G „ 


Bainia riAUGHtoivH., sp. u. (Text-fig, 38.) 

In Haughton's paper on the Anomqdonts in the South 
African ]\r.useum, recently published, he figures and describes a 
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ispeciiiieii of Dicif melon laticeps* I liave examined tins' skull, 
and while it has all the appearance of a. young; skull, it caimotj 
i,n my opinion, be the skull of a, young* i>. laticeps, ns it diftei:*s in 
laiviiig a very large pre]mrietal and very large postfroiitals. 
ISTor can it be tlie young of either .Bainia tupimps or I), peavoti. 
And as it differs from all these three species, but manifestly 
belongs to this group, it is necessaiy to make it tlie t}*pe of a 
distinct species which I have much pleasure in naming fifter 
Mr. S. II. Ilaiighton, who is doing excellent work in the \”a,st 
South African iiekl.. 


Text-ligure 38. 



■ Fiirietal, pxepavjetal, arul frontal irgioiis of Jkrinui hanrfhtoni Brooiru 

M,r. llauglitoo, in ' addition . to' describing the s|>r‘('inn:‘n, has 
given a figure of the prepaid etal region,. ' While his ligure is 
'esseii/tially' eorix^ct,ia caniera luciila, drawing I ha,ve made of this 
region gives, I think, a little more accurately the position of the 
sutures. 

The following are some of the principal measurements : — 

Interoibital width 46 in in. 

Intertemporal width 34 „ 

';V'' 'v''', d - WerosSs; the' ' y,,.:. ak 

.■'::7;Between;:the;,camnek'iyb>':.:;;vv:Ih:':;t'abdh^ 
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Eosimops NEWTONiy.gen. et sp* n, (Text-fig* 39.) ' 

This genus and ' species is founded on a skull, which I 'clis- 
coyered at Yictoria 'West, 'and whicli is of special impo.rta.iice as 
throwing' some light on the age of' the rocks which, yielded the 
unique' ' fossil, forms ' QalecMnis schoUz% IleleOimclius scholtz% 
Arnognctilvus parvMeris, and HeleophUus cicittus. W,hen these 
fossils were discove'red by- Mr. Scholtz no other fossil had , been 
found within 40 or 50 miles, and there was much doubt as to 
the age of the deposit. When I described the forms I thought 
it very likely that they were some of the land representatives of 
the Lpstrosaurm zone. Shortly afterwards Mr. A. L. du Toit, 
of the Geological Survey, reaching Victoiia West from the noi*tli 

Text-figure 39. 



Skull of mmUmi Broom. 

The upparoiit asymmetry is partly duo to omsliing', but larj^ely owing to different 
degrees of the surface of the bones having been flaked off*. 


through a vex7 unfossilifetous region, came to the conclusion 
that the beds at Yictoria West were probably of the Parm&^ 
murm zone. Eor many years" I,, have taken Mr. i'\ 

opinion, hut working from’ the ^ South’ I' have been a 

diftex*. Biesjespoort, which lies about!' miles south of i i;*' 

West, is very rich_ in fbssi^ ^xs.'<i^r^Wy at,, the 

Gistecephalm zone*^ ^For the'^ata are ^Imost' 
horizontal, and it i#hard^ ^ the' > ai 

^ West can be much 
/' iately* the 
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devoir! of fossils till we come to tlie little picli pateb, at' Yictoria. 
West. Boon this locality will be for ever drowned in rt Itirge 
dam wliich is being* made above the township. 

' A. .small Dicynodoiit skull was some years ago discovered ' in 
tlie' deposit, which, I referred to iVfs’ferorZow. . Huxley, 
and took: this as confirmatoiy 'evidence of the deposit being in 
the ''Fareim(:mrus-zoim; but wo' now know that very , si,u"iilar 
forms belonging to the genus l am ci\llmg Ernt/dopsis oemv in tlie 
Cistecephahis zone. 

The new^ Dicynodont skull wducii I lia,ve discovered is nearly 
perfect, but being in a liard matrix cannot be very satisfactorily 
developed. It is about 5 inches long and 4 broad, aiid is 
chiefly remarkable from having* tlie preorliital region very shoi't 
and deflected and tlie parietal region very broad. 

The premuxilia is extremely small and short. The nostrils are 
large and directed forwards. The nasals, like the premaxilla, 
are also luuisiially small. The septom axil la does not sliow on 
the facial surface. The maxilla tliough fairly well (huad< »[ied is 
very short. It ha^ a rather slightly iiattened tusk. 

The prefrontal aiid lacrimal are both The frontals are 

long and nariTiw, and form only a s of the orliital 

margin. Between them lies an exceptionally large and long 
preparietal. The postfrontals are also very large. The post- 
orbitals, on the otlier hand, have very short posterior processes 
which do not meet the squamosals. The parietals are well 
developed and broad. 

The pineal foramen is unusually small. 

The squamosal does not seem to present any unusual features. 

The occiput has not been cleaned of matrix. 

The species in the folding down of the snout recalls Ljistro- 
sanruSf though the nariow intei*orbital region gives the upper 
^ surface quite a different appearance. In Mcynodon moHchops 
Broom we have a very similar folding down of the snout, and at 
fii'st sight one miglit be led to think that this skull was the male 
of I), moschops. When, however, we look at Llie sti'mdan-e we 
find very great differences. In H. moschops xve fiml the septo- 
maxillary large and forming part of the face. Here it does not 
appear on the face. Farther, in I), mmchops^ tliough the jaarietaJs 
are also broad the preparietal is small, and tliere are no post- 
frontals showing on the upper surface. The species of Jkvhna 
also show some aflinities with the present type, but they all iliffer 
in having the frontal region broader than tlie parietal." Still we 
may conclude that this Victoria West type Inns affinities with 
D. moschops on the one hand and with the species of Bahiia on 
the other. As all the known species of Bainia occur in the 
Cistecephadus zone, as does f^lsp JD, moschops, we may, I think, 
conclude that the Victoria West animal is eitlier from the 
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It is' certainly veiy reiuarlcable that, wliile we know tlie faunas 
i)f the aiid Clstecepludm zones fairly well, iiowliei'e 

else liave we ever come across ?iny of tlie forms tlrit occur at 
'V'ict.oria. West. 

Thf)iigli the present Dicynodoiit is faiily new to the typical 
Dicyuohoiis, I 'tliink, it well to make it the type of si new genus, 
wiiieh may' bO' called characterized by. the very sliort 

(leliected snout and the broad and unusual condition of Jlie 
parietal rc^gion. The speciiic name lias been given iii lioiiour of 
Mr. E. T. JSTewton, F.Il.8., whose work I l'.a,ve Jilways greatly 
admired. " ' ■ , 

The followihig are the principal measurements : — 

Greatest antero-posteri or lengtli. .. about 140 mm, 

' , Greatest bread tli ■ ' ■ ,, , 100 ,, 

Interorbital widtli 30 

Intertemporal width 3i> ' 


. .pALEMYDOPS PLATYBoMA, genV-Ht.-sp.., n. ' (.Text-fi'g.'40.,) / 

' . Tins new genus and. species'. .isTounded- on a 'beautiful iskull ami: 
part of' the' skeleton' of "-a ..'Small ''Dicynodont found .by me at 


Text-figure 40. 



Skull of Broom. . ; _i' , 

Bies|espooit,v';4:The:^::h:ead';;;.ist;::jii4rely;r,%|^ 

tusk apparently fully formech ^ Farfterj , & |p|G 

of the skull is unlike that* in ^ any ' , 
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III fact, tlia, top of the skull differs' so greatly from that of' 
typical Dicjnodons, that I.feel justified in making the speciiiie'n. 
the type of a ne\v genm^ Fcdemydops* 

The, skull is fiat and broad. ■ The snout' is very short. Ihiere 
are iiO' indications of any thickenings of the nasal .bones. Tiio 
maxilla is short ', and' has a welhdeve.loped . round tusk. Tlie 
sutures of the snout elements cannot with certainty be nuide out. 

Tbe frontal s are moderately broad, and on tiie back part of 
each is a long deep, probably glandular pit. The postfrontals are 
large, and form a considerable part of the orbital margin. The 
postorbitals are very large, and form tbe whole of tlie iimer wall 
of the temporal fossa. 

The preparietal is relatively small and narrow. The pineal 
foramen is small, and lies mneh behind the plane of the post- 
orbital arches, llie parietals are large. 

The following are the principal measurements of the skull : — 

, : ^ , Ckmtest 'antero-posterior length, 75 mm. '. 

, .Greatest width.,...'.... 67 ■ ^ 

■ , Interorbitahwidthx.......' — 16 „ 

; .'Intertempomr'wiclth' : 20 

. 'E.mydopsis .'TRiGONiCEPS (Broom.), gen. 'in , (Text-fig,' 41 ’A.)’',.,,,' 


In 1904 1 described a small Anomodont skull as a species of 
Oiidenodon mid called it Oudenodou trigoniceps. With the inucb 



A. Preparietal regioti of jRitwfdopsi/i Umouu 

B, I^reparietal region of Mnpdopsis sciuiroides Broom. 


Dicpmdou type. ^ in, th#' Albany MuBeum, 

ami Mp. J. the fetodly il^to mo. on ,Ioan foP 

further extmtnaMon. ; intp the' m.a:s:illa' 

that there are ^ 'These a*re tong. 
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and rounded, and witli small 'SeiTatidns on tlie posterior side of 
tlie upper portions of the crowns. ■ Manifestly the genus is allied 
to Pristerodon and to Emydops^ and also to IJudurodon, but it 
seems wisest to make a new genus for those forms with three or 
four, slender posteriorly serrated teeth, Fristerodcyn lias a 'larger 
number ' of molars— 6, 7, or 8— and they are robust ' teeth. 
Erm/do^ps has a few teeth which are apparently not serrated. 
Dudurodon has a number of molars which have serrations both 
in front and behind. 

Emydopsis trigoniceps (Broom) may be taken as the type 
species of the new genus. 


Emydopsis lokgus, sp. n, (Text-fig. 42.) 

This species is founded on a collection of eight good and a 
number of imperfect skulls found by me at Biesjespooi4. They 
occur in exactly the same horizon as BiGymodon mlkisL As xiiost 
of .'the 'skulls are about '2T'inches,- in length, and no one is,' 'more 
than 2| Cliches, 'We' may,;- s-afe'iy.. 00110111116 ., that they are ,a'dult 
'.skulls. ' 

Text-figure 427 



Skulls of tonffm broom, ; 

smooth, though tbo nmi hones are 
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'Tiu3 froiitaLs j-ire long aiul narrow, and nearly shut; ('»nt from tlse 
oi‘l;)ita.l iinirgin.s hy tlie prjef rentals and large postfrontals. They 
pfiss fa.r backwards by. the sides of the prepaiaetah Tiie frontals 
a,re modei'a:tel,y iiat. 

The pi*e'[)a.rieta..l differs in different specimens coiiside,rab1}’', lit, it 
the rtp]'H3araiice'of tlie postii‘ontals,']>ostorbita.ls, niid parietids 'is 
very, constant., I' give figures of the u’egion in, two speciinens to 
iiliistomte the vailition. 

The parietals are large and broa<l and Hanked l^y tlie post- 
01 ‘bitals. 

In lio specimen is there a tusk, but in I>otlx upper and lower 
jaws are a. few slender posterioi'ly serra.ted inoh'n's. 'Flie nnndxcvr 
ap|)ears to vary with age. In a beautifnlly preserved loxvei’ jaw 
there are three, teeth. The first is huge' and is on the point o,i‘ 
being shed, tlie replacing tootli being seen below it. Tl'ie second 
tootli is prlso w’ell developed. ' The third -tootli is very sniall. ,, 

' A 'few-'years ago Haugh ton and I described absmall skull f re,,) in 
.Dunedin,' which, 'we, provisionally referred to Eniydops and named 
EmifdopS 'platyceps, , - There '-can he 'little doubt tliat tins is-veiy 
closely,' allied "to the present .species, and should, be transferred to 
the genus 

The only striking diflerence betwa^en Mmydopsts ami 

is that in ti latter the posterior part of the 
skull is much iotiger anti Inxxader, and while platyeeps has 
.s]ende:r-tnisk;''p',iD has no 

The following are the principal skull inea.surtnnfMit.s (in uiilli- 


metres) of three specimens ;— 

Greatest length 

Typt^. 

64 


li. 

68 

' :C, -C.: 

'7,2 

( 1 1 'eti t e>t wi(i th ..... . a bout 

■ ''48'' 

about 

54 

about r>2 

luherorbital width 

12 


11 


,lut(‘rteuiporal width 

18 


18 

;, 0,20-' 

■ Basal, length ' ' -I. 

m 

about 

62,' 



, -E',m"'Vd-obsis -Bc-ronoiDESpsp. n. '', '-' ''(TeNt-fig. . 4,1 , 

The beautiful little skull xvhieh forui.s the typci of this mov 
',,species:wHs'fo-'nn.d:;hy,-:ni^ l!4ewIBethesdar,TI'ie''pfa]noiis,,,:'Io 
which has already yielded so many interesting types. Without 
seriously injuring the skull, it will not be possible to say with 
certainty if the specimen belongs to Emydopsis, hut Iho genet al 
,:y:r,es-eth,l3l&nce3''p:f^iie:;:'sktiH 'of,'; 

■(;$peg|m:ei;;;Wlbhfkhb;';'A':sp 
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' The fiontrd ;is verj long aiid narrow, and reniarkahle in that 
the po.storbita-l portion is wider tlian the orlhtaL' The preparietai 
is almost unique among Anoniodoiits in being very small and' 
situateii entirely in front of the pineal fora, men. A similar* 
condition is only known to occur in JjJimjdopsis (irctmtus (Owen), 
The postfrontal is' either e'ntirelyv absent or, does not appear on 
the surface. " The' postorbital is veiy large, a'ud' e.xtendi'iig forward 
into the region usually occupietl by the postfrontal, forms a con- 
siderable part of the ori:)ital margin. The parietal is moderately 
wide but short, the part behind the pineal fora, ineii being 
extreiiiely short. The pineal foramen is very smalb 

In the lower jaw tlxe deiitary resembles tlmt of Em/ydopsis 
longiiSj but the post-dentary portion of the jaw is relatively much 
shorter. 

The following are the principal measurements of the slcull :• — 

Greatest length -about - 60 mm*. ■ 

Greatest width ......... doubtfully about 

Iiiterorbital width 1 0 ,, 

Intertemporal width 17 ,, 

, Bet\veM caiiim^ ; , ,11'' ' 

Basal lengbh * about 4B 


Text-jfigure 4^, 



Skull of JSmydap'S Broom. 

Tlie skull is slightly crushed, hat couhl not have loijgi>r than 
indicated by the dotted line. 

Eaiymxps pabyhs, sp. 4S.) 

Until the discovery of the present specimen, Emydopn mimr 
was the smallest known Anomndont, but this new find ^iv'ae ns E <^1 
type which has certainly a shorter skull ,and possibly Smaller jn 
Other respects. Tins new species is founded on a skull -discovei^ed , 
by me at BruintjesbOogtc in the same 'Stmtuin aS| jrielded the 
type skull of y7'. yk',); 

The skull is inches long and'!C$tbir' Jefea.in hiWthy,and the, j 
wlmle animal was probably' as epaidllia kitten* ' i- ' 
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Tke snout is very short, 'but the structure cannot l:>e rufule out 
owing to' crushing. 

The orbits are sinail. 

■The frontal .region is relatively narrow, aanl tlie temporal 
■region iii' front iiea-riy twice as wide. Owing ■to a finely crackled 
'condition of the bones, sutures .'are very '<lifficidt' toniui'ke oiit, but 
the limits, of .the preparietal can'- be' clearly' seen. 'The pineal 
foramen is small and situated well hack. The general shape of 
the skull will be best indicated by tlie dra.wing given. 

There is evidence of at least one small iinseiTated mola<r. 

The following are the principal mea,sui"ements of the skull 


(freatest length 


Greatest breadth 

35 

Interorbital width 

- ■8-5 

Intertemporal width 

22-5 


EMYDinuNUS' -rnAryops, gen, et^sp. n. - (Text-fig, 44.) 


The'--'.neW: -genus and. .speci^^ 'is-, founded on -a small ■■skull ■ dis- 
covered ;'by'm -0 near 'Biesjespoort, and -is one of . the most interesting 
Andmodonts known , The specimen was found in the deposit 
which has yielded the very numerous skulls of DiqpioAon Bollmi, 
and before being developed it was looked upon as another of the 
many duplicates. This was unfortunate, for a beautiful shoulder- 
girdle lying against the skull was developed out and a portion of 
the skxill sacrifiGed before it was noticed that the skull is really a 
very remarkable new type. We have still preserved the gimter 
part of the skull, minus the arches, but with the contact between 
the occiput and the parietal x'egion lost. 

The skull is that of a small Anomodont with a broad, flat head 
and a wide palate which has on each side three or four teeth. 


The premaxilla is broad and shallow. As in typical Anomo- 
donts, it forms the greaher part of the bony palate. There is a 
well-marked median ridge. Its i^ektion to the palatines atid 
maxillae will be best understood by the figure. 

The maxilla is well developed, but is renmrkable from the fact 
that there is very little of a eaniniform process. Some distance 
inside of the alveolar margin are three or four teeth in a row. 

On the riglit side the matrix ha^s been left supporting the crowns. 

The first is a small sharp-poitited unserrated tooth ; the second i% 
much broader flattened tooth, also without serrations ; the third 
probably similar to the second ; and the fourth a smaller tooth 
mmperfectly preserved.. On th© Mt side the matrix, and with it 
f mmjh bf^th# teeth, removed. The first tooth ,k mm ; 

f. ;;to havb root new betwji^ ifee pramaxill’a and 

maxalift, an<^ though ib m the it passes , *' 

Hhrongh the premttilkr In this pwtmor part ' 

g. ^ is '.'dnnSnaly largo-.' Vv 

?■; .'-.SsiSsm;:;-:. : ■'-'^ 
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p'alatal poi'tion, wliicli is rugose mid Ins prolifibly ,]ia..d a- lioriiy 
protection. The posterior pa.rt of the palate is not preserved. ■ 
Til e nostrils , ai*e situated well forward and sepai-ated by tlie 
inedi'an process of the premaxilla, which passes well back. 

Tlie na-'Sals are lai*ge. Each has a we!l-ma:rlved boss beliind 
and above the nostril. The .septomaxillai'niinnot l^e ma,de out, 

. The frontal'is long and narrow, aanl , passes unusually' far 
beliind tbe plane of the postorbital arch. The postfrontal is 
small and narrow, but forms a considerable part of the orbital 
margin. 


Text-figure 44, 



A. Top of nkuU oi JSm^durnumpta^^ Broom, 

B. Palate of Mmi/dt^ranua Broom. 

C. If irst three molar twtli of same, enkrg'od. 


The prepaidetal is remarkable in being situated quite in front 

frontals, 

V; "Tbo; ecMpht^; 
y||The,;fellovv'}'ng;:;a^e;iti|#'j^ 


Intertemporal i 
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, Tilis' little Aiiomodont, to .wliicli I given tlie inline 

Eifiy&u/mnm platyops^ shows sonie aitlnities with, (/ritptotyjfyicnhn 
swius Seelejj and also with Prodicynodon pe^irskyjiensls Broom, 
])iit Hiiist be i* 63 garde(:l as tlie representa,tive o,f a very distinct 
genus, 

Exdotiiiobox ORASsus, sp..n. (Text-fig. 45.) 

'■ Tills new species is founded on a beautiful skull discovered by' 
me at 'Dimed iig Beaufort West district. Tb.e skull lias lost tlie 
lc>wei‘ jaw, and has the parietal region badly weathered and tlie 
sc|uai,'nosal, portion of .the left temporal arch imperfect, l'.)'nt other- 
wise it is almost complete. Witli the exceptioj'i of EridMhiodo'ji 
^iaJmiisi it is the largest Endoihiodon skull known, a, nd it is little 
inferior to tiiat other, though veiy different in sliape. 

Unlike EndotMmlon ^artiseries Owmn and 
Brooiii, it is very broad and fiat, and the paiietai region is only 
■'slightly elevated; above 'the frontal plane..'' In. general shape and 
proporti'Oiis. the; species ■which.it most r-esembies is Endoiklodon 
ptatcidens Broom, 'but that it 'is very different from .tliis species 
.w,iil lie' al' once evident onieomparing the ligiires. , 

■ ''The' pi*e'ma''xi.lla'. wlien' viewed from ■the fro'iit. is "like a.' thick 
inverted ■ ,V, tlie deep 'notch'. bein.g fon the point ■ of .the mandible, 
'and tlie'.t.wo points, ./aie" the 'ernimifo.rni processes, .which ■liere are 
'' .formed 'by the;preihaxi,1ia'.and 'not, as 'in' the 'tusklessyDicynodonts, 
by ■'.the maxillfe. ■' A ''S'm'all ''knob'' is,; '.situated ' in,, front of each 
nostril. '" 'The superior'.median' process ''pa'sses between tl'u* nasids, 
but is short. , ' ' 

Tlie nasals ,}ire 'Very bia>a'd','a,nd^''tb'e bones, like all tbe bones of 
tlie top of tlie, skull, 'very thick.'" They /are as broad as long, and 
the whole preorbital portion of the skull is thus much liroader 
'th'an loTi,g^“— a,. (x>iiditioii which: d.ifferentiates this species of Mnd.o* 

■Tl'ie ' 'prefrontals'..' are of' moderate ' 'siz.e', '.and : .so tliickeiied tliat^ 
they imiy be looked upon as forming preorbital bossies. 

As in all typical Endothiodons, there are two longitudinal 
grooves passing from the fi*ont of the frontals down the mi<hlie 
of the nasals to the upper corners of the nostrils. 

The septoniaxilla seems to he smaB and within tho nostril, 
but tbe evidence is not satisfactory as to whether it also appears 
on tho face. 

The lacrimal is smaller than the prefrontal, hut. its limits 
cannot be clearly made out. 

The maxilla is a large bone. As in all species of MiuhthiodAm^ 
it has a long ridge which forms an alveolar bordca* and at a 
considerable distance further in a row of teeth/ Most of the 
teeth appear to be lost, but when complete tliere was probably a 
single row of eight teeth , which ' measured 74 mim The first 
tooth of the series, round in secliion/and lias a diapieter 
of 7 mmu the last,‘alifoAbnnd,^^haf a.diafidfeter of 9*5 mm. , The 
maxi, 11a forms most of /the' bf' tfee, and it sends 
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a long and ' powerful process oitwards and slightly backwards 
below the jugal to strengthen the jugal arcli. 

The jugal is, as in other. Endothiodonts, more powTirfiil than 
in the Dicynodonts, and has a large rounded descending knob. 
It sends a long process back^vards inside the squamosal. 


Text-figure 45. 



Skull lSndath'hdo}i emmis Broom. C-Snjatly riwlucotL 


The quadrnto-jugal ami qnailrato {QJ njul Qu) of the ri^kt sido an* displaced : 
those of the left side lost. 

The frontals are large, but the exact limits of the hones cannot 
be made out except in front as most of the orbital margins liave 
been lost. 

' :The ; , preparietah; ’;and7 ■ tlxe ■;;,£rgnt;;:,hf ; 
foramen wall. , : 

■,.','':':T:hh::|)arielaIs,;:a:re::nariw^.;hht\^dhepV'^^^ 
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Tile qiiadra.te a.iid qiiadrato-Jugal are lost from the left side, 
'but preserved in a slightly displaced condition on the right. As 
in iJicynodon^ tliey are apparently ankylosed, aiid tlieir displacai- 
ment from, the squamosal and paroccipital adds fiirthei* evidenc?e 
to observations I have made in Dicynodon, that; while tlie 
quadrate is lijxed to the qiiadrato-juga,!, the quadi*ato-jugai has a 
very considerable degree of movement on tlie squamosal, and 
thus relatively to the skull the quadrate is perliaps as freely 
movable as in the Lizard, in Anomodonts, and also in 
Cynodonts. 

The palate is similar to that in other Endotlnodonts, and does 
not differ greatly from the Dicynodon type. Tlie periotic 
processes do not descend to the same degree as in IHcyiiodon^ but 
are clasped by tlie basisphenoids in a similar nmnner, and have 
each a large foramen ovale for the end of the stapes. Endoth/wdon 
difiers fiBrn79fcy^?..Ofio?^in having a large median basisplienoid boss. 

The occipital condyle is flat as in other JhidofMoclon species. 

Tlie following are the principal measurements of the skull :■ — 

Greatest antero' posterior length ...... 502 mm. 

Greatest breadth across squamosals ... . 400 ,, 

Greatest breadth across jugals 430 ,, 

Breadth across nasals .............. 180 ,, 

Breadth between nostrils . . ........ . . 60 ,, 

Basal length,' 435 , ,, 
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36. The Giclilid Fishes of Lake IsTyassa. Bv C. Tate Regan, 

• M.A., F.R.S., F.Z.S., Keeper of Zoology, ' British 
Miiseiiin (Natural History), 

[Received Juae 7, 1921 : Head June 7, 1921.] 

(Plates I. ; Text-iigures 1-30.) 

The Fishes of Nyassa have been somewhat neglected in com- 
parison with those of ■ Tanganyika and Yictoria. They were first 
described by Giinther (F. Z. S. 1864) from specimens collected 
by Sir John Kirk, and nearly thirty years had passed before 
the same author again described fishes from the lake sent by 
Sir Hkrry Johnston (P. Z. S. 1893). Later a collection made 
by Captain E. L. Elioadea was described by Boiilenger (Ann. & 
Mag. N. H. (8) ii. 1908). In Boiilenger^s ‘ Catalogue of African 
Fresh-water Fishes,’ iii, (1915), 38 species of Oichliche are recorded 
from Nyassa; one of these, Petrochromis nymsw^ uia-y now be 
removed from the list. Tire supposed occmTence of the specialized 
Tanganyika genus Feirochromis in Nyassa was difiicult to 
explain; re-examination of the type of R. mjmscB leads me to 
regard it as identical with the more recently described 
jp. 'fasciolatim,[ and I have no doubt that the locality assigned to 
it was an error on the part of the collector. The loss of this 
species from tlie Nyassa list is made good by the re-establishment 
of Gunther’s Chromis aubocukiris, placed by Boulenger in the 
synonymy of C, jolmstouiy so that the number of valid species of 
Cichlidse hitherto described from Nyassa is 38. 

The present revision is based on an examination of the speci- 
ine'ns in. the collection of the British Museum (Natural History), 
including the types of all the vspecies described b}? Giinther and 
by Boulenger, but principally on the study of a very fine collection 
iiiade, and. preseiited, to the .Museum, by . Mr. liodneyC. Wood. 
As a result, the number of species is more than doubled, 46 being 
described' below as new to science, ' ' Of the 84 species all but f> 
{3 Tilapia, I jistatotikipia^ I a, re endemic, and 

.the proportion of .e.iulem,ic'' ge.nera is high, 11 out. of If), but more 
than half tlie species belong to the widely distributed gen us 
/Maploch'ornisv'^ TTieV .nmjority . of . the.; .Nyassa genera, a, re q\nte 
distinct from any found elsewhere : for example, liPawphocJtro'uds, 

■■ whicl'i may be .supposed -to ..o.ccupy the same place in Nyassa that 
does in Tanganyika, is very different from Pathyhaies. 
There are, however, a few remarkable exam|^des of convergent 
evolution in Nyassa and Tanganyika t. The fish described below 
as Pseudotropheas iropheops bears a great superficial resemblance 
to Trophetis^ and has the same peculiar dentition ; another new 
type, J idcmocara, has deep channels with large openings in the 
frontal, nasal, orbital, prajopel'cular, and mandilnilary hones, 
exactly as in Prematocara. 

For explanation of the Plates seep. 727* 
t For the Tanganyika genera see Regain, Ann. & Mag. N. H. (9) v. 1920, p. 33. 



BOl. a. I'ATE EICGAN' ON TllK 


St/i}02>sh of the (.rcneva, 
1, Seales cyeleitl or very Hiu'ly 


A. i*liary!i^’<:‘al apoph.vsis I'oniu'd Uy iiarasplienoid only. 

Teet h i n narrou’ (a* inodt.a'aUdy In'ond lainds,^ miter hiciisjdil, 

iin ior tricuspid h Tiiapit!. 

Teetli vcry sinall, in verylmanl liands c 

Teeth in' a iVnv scries, slender, with expanded e.r<nvns, 

the outer ohliquely irunculed ih IleinifUa pid, 

1:1. Plniryiigeal apophysis fornied lny parasplicJuMd in tni<idh* ami proelics at 
sides. 

Teeth moderate, emter mostly liieuspid, inner tricuspid •t. O/eo/eoo/a.r. 

Teeth very stout, iinicusjnd,, ■ o. (Vo7f</.'7o;/;/o. 


il. Scales usually distinctly denticnlatc. i.‘ha.ry'n!;!:cid !i,|iophysis IhniH'il hy [tara- 
s{»ln‘noid iis middle and hasioecipital at sides. 

A. Ihmes ot hea<l witli small muciferous canals vvitli small poi’cs. 

1, Fre.nnaxillaries without anterior Iteak-like t>xp!insiun. 

a, Edi.*;e of meiuhrane of spinous dorsal prodma^d into lappets, 
a. Teeth conical, or outer lucuspid and inner trieusjhd. 

Teeth of outer series in upper jaw first doeveasiiip.' and then 
iii(nx;aisinj 2 : in size antero^iostcTiorly ; hand of teeth in 

' loivcT jaw; crescentic d. JMcfi-atHttpia, 

Upper jaw with *a rather broad band of sinail cu.spiihitc 
teeth antciaorly and a, sraues of cnlargf'ti conical teeth 
on each side ; lower jaw with a lamd, of teeth with 
iiunuuaKlhitcral edgus, from which a , single scries runs 

hack 'on each '.side 7. i'tsv:'?o/»'r/r<p»/oorv, 

Teeth conical ; lower jaw with 4 anlendor eanim's 8. ( 

Teetli conical; no canines; 7 to 0 scrit's oi’-.scalcK on ciieek, ■ ih/S(>m(iwckriHiiLs. . 
'Outer teeth decreasing in, .size posteriorly; -'no distinct 
eanine,s; hands of tooth continuous; ii to G series of 

scales o'u check ■ ■' 10, MAplorttremA<\^ 

INat li Vin\v sivudl and slciuletx fonningminiTow hands whio^^ 

. aix! interrupted at the syinphyse.s ..i. '■ 11,: .XcO'C./eo/xs'. 

Out 0 iO.etth very broad, comprt‘sscd, with or witlmiit a pair of suial! 

, lateral eusps' TJ. .iktchihicttmi 

,h. Edg(? of memlirane of spinous dorsal running evenly l)etwci>n the t«|is of 
the spines’ . 13, ■ 

2, IViemaxilhiiMcs with an anteulor btadsdike expn 

B. Frontals, nasals, orbitals, prampcvcular and niandibuhiry hones deeply 

excavated, .with large opening's 15, 'yf/ftenomco. / . ■' 

Tl> '■TlLAiTA^A, ■ Smith; ;1 840 ' ; ■ 

' . (type Jk :,A 

■rootli smiill (n* iiHtihtmbej iri several series, the eui:or hieu.spifl, 
ihe itUKH* tat4uts|iid (KoniotJ^ liu’g'n fish). Seales 

(‘ycloiil or fecdolv' (leriticiilate','' ■■Phitrytigeitl a.pophysis foj'med liy 
pa.va.Mp]u‘noi(i ooly. 

Africa.; numerous species, ■’ ■ ■■ ■ ' 

The four species foutul in Nyjissa may bo distinguiisluul as 

''''''' „7^ 


I, Three anal spines. 

A. Caudal .scaled only at the huso, 

Maxillary extending to below eye 1 

M«nUu-ym.t mating to brfuwoye o.’ 

B. Caudal covered with small scales S, 

7 li, '.Tour anaksplhes ' V„,v.> hp. ;; ^ 
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'L 'riHAiLA yN'JSSAArniLA ,PoiA.‘i‘8, ]8r>:!. 

I i/Jit, Afr. 1'lsli. ill, j). I. r>l, 11^4'. 101, 

i'AllSl. „:\ l'ri(‘,‘L 

2. MHLAXOFLHlJliA .A. 18^9. 

KrM'iloiidj:. .AiV, Fisht ni. \k i2Hl, I 2‘F 
WolI} A.iTicn,, Zn.inFusi. 

:F 'IA:LAi’TA 

(-at. Afr« Fislu iiL |l 182, iFji:. F1.8, 

N’s'itssa. 

•:l. I'lLAJ’lA Sin'.HAXA l;>i>nl(-vug., .hSlHF 

Foukvi'ig. (tii. Afs\ Fi.sli. iiL p. 15L fig, 98. 

' Xyaxsa naid l.\irf.(igi]es4: E. ,Ar.rit*a., 

2l lJiHriL\l.AT(MHXS lF:H:rlc‘rig,. ISiHL 

Jiiws w'iFi 'Vcay lmmi\ baiids of very snmil teeilu ilie 
with .oxi'nuiietL eoui|>ross»5«;L a/u«.l, oblirpioly. ■ triioca.tia] orowu^^ 5 ' th'o 
liutiaMo^Kstiy poiiitaHi. Hralos (‘yeluid* . 

.A sit’igle Bpecios from Nviissa.. — ; ■ . , 

(A'0O'iMATrH:;riJsKli!.iaNirs Briiilon-'g., 1.89CL 

shlriuitm l.>on.lon-y'. ■. '' Ai’r, ■".Fi'sli,: iii, |l -'l-h-'L 

fig. 242, 

l)i*ptvi't, of IklI):' 2!| ill lovigi-li,. 'hoigtli of [hmuI. 4L Hiiotil, with 
'Coiu'ox j'iivhihL: Hhoriov ilrio postoj'Lluil j.nirt of .head:. IlijtitMdaa* 
of oyo'iM|i,iJil to pr 5001*1 ■»i4nl (,1o{jtlL d in leJigiJ'i of hejitl ; iiitca'orlilfal 
wiilt-h 2:L Jaws otpml awtoriorly ; 'roji xil la ry oxfarndiiig' f.('>')wlo’w 
oye.; -F.st,;':rio.s of scjilos oo claa-.F;,- 1,2 gill-.-rakora'ori lowt*!' ps-ii't of' 
j'liitorior ir.rch. 'fMairyogoid t-oetlL aiOiilL ttl simlos' iit a fungi-' 

'ti'K'l'ij.iaJ:: surietL , .l.loiml ■ X,V„{’ -'I Iji'st' ■8p]rjO''.| ■ Iwogi-li ' of ' 'lirjtd,.. 
Ana! I I PJ : third apin(^ lung1dH>f lasad. (jji.iidjii soaly. < totdai 
podjiooh" L] hmg JIS tloop. Body with twivoo O.arj'ow hhirkish 
crosW'd'M'i'tW' as Lho ■iirst d<:rw'ruvar<lH fro'm 

origJ rr id' a'4o'i‘sa/l','.t4ru,fast'A:Avo '0.1:1 oaAi'(hi^ . 

'' The1'.y|:ag';'2fJ0>rnm.tI<,m'g. ^ 

1\u‘t4i itt 2 to (i HurioM, huuUU with sh-mdor and rompi'oNsud 
and o\|Kind<al <‘rown, those of out(»r wTies ohH<|}|t*ly tront'afcMf. 
Srah'K Lahily ilontiruhiUL 

A singh^ sperius from, 'Nya«u '. ■. 

IlianTiLAiOA oxvRitvHOinj^ Bouletig,, 1902. 

iituHliilapm ikVi/tU^fiichnB Bouleng* <Ai.t, Afi\ FIhIl iii. p, 4B9 
ilg. 229. ‘ 
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T,)eptli of body 2-| to in tlie length, knigth of. 3 to 
Buout with Htraiglst or' concave profile, iVoni as long jis to 
1| diameter of eye," which 3|'to 5.1 in length of liead, Jn, mliiit 
,er[iia,l, to prieorliite.! deptli; iutei‘oi*l>ita.l widt.ii 3.1 t-o i in liearh 
Jaw.s e(p;ia,l; maxilla, ry not extending to below t^ye. ■ 3 or 4 sm*h;‘.s 
of scales oii' cheek. 12 or 13 gill.-i:‘iik.ers on lower pjirt of a.!,itc)i:‘i()r 
aroli. Phaiyngeal teeth small. ■ 33 to 35 sea,!cs in a iongitijuiii'uil 
series, 5 or 6 from origin of dorsal to hiteral line. .Dorsal ,X, VI 
10~ri ; last spine from less than f 'to h length c,>f head. 
Anal III ; third spine from le.ss tliau 1 to itioro tlaui ;( head. 

Pectoral as long as or a little shorter than liea.d. Candal sealy, 
tniiicate or sliglitly emaigiimte. Caudal pe<hmcl6 longer ilian 
deep. A. dark spot on opercnlnm, iisnally t'^vo mi lateral lirm 
below spinous and soft dor.sal respectively ami anotiu;>r at liase of 
caudal. Dorsal and cjiudal spotted wit/li (>rjing(i ; Jinal witli long 
spots between the rays; males with dor.sal, ana.l, and pelvic fiiiH 
darker, pale -edged. 

Seven specimens,. 90 to 1-90 mm. long. (J7oorc, IiJiomks, IIAoc?). 

, .. 4. ;.Oto:piiaeyhx Regan, 1920 
(type Tilcqy'm aimnmmjmata Bonleng.). 

As 2%j^p{a,I)iit the;prootic forms. ^part of'-.tlie: bicetlor art,icii- 
latioii of the ' upper pliaiyngeab on each ..sidO. ■ 

Nyassa ; two species. . " 

^ 1. Otofharynx AUEOMAEOiNATts Bonleng.,. 19C)8.: ■ , 

, Tilapim cmrmmrcfmM^^ .CM. ■'Afr, Fish,' iii. . 'p* 

Depth of .'body ' 2| in leiM^ length of head 31j to 3^. 

Snout decurved, as long as or a. little shorter tlian poslorbitrd 
part (>f h (:ra,d.. of 'ay e .. e(pml7I'o depth of pneorbitak 

3;| to 4 ill length, of .liead ; 'interorbital width .3, tc:v'3.j. daws 
equal anteriorly'; . niaxillary, not. extending to.hehnv ey<‘;' t.ecth in 
"3.to.'5 se,ri6s, .ixi.ncir tricus|h:d;or,.e^^^ 6(lto 75 in ouhu* scries 
■of' •'.iippe.r'^' jaw,: .■hic.uspid, tlie posti^rior ' conicid. 

4 series of scales on cheek. 15 to 18 gilhrjikcrs on Dwer paH. of 
anterior aridi. Pharyngeal teeth small. Hcalcs cy<‘loid, 33 ov 34 
in a longitudinal series, 5 or (i from origin of dorsal iai la.t.cml 
line. Dorsal XVII-XTIIl 10-11 ; bust spin e t length of head 
or a little more. Anal 1119-10; third spine strongm^ than 
dorsals, liead or a little more. Pe(4cnU as long as luanl, 
reaching anal. Caudal densely sealed, emargimitm (.liiudal 
peduncle l.|- as long as deep. -Bluish; doi^sal and anal da.rk 
])lue with yellow edge; dorsal with serieB of red s[K>ts. 

, Two specimens, 205 and 240innuta length, and a sMetoiu 
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2, Oi’oi'ii A i,j.v:s.v sEi'iEXi:!i«J8, sp. II. L ) 

]"A, nl’ 'HrH'iy 2.; \n It'vsyt.li, <>*' Stioiit witli 

'.IS li.ing :is 1 jKMi.. of hen.d. I )i;i!iie'9;‘'r of. 

i'X'o. nrnri)' I'rpifiJ ii) i'4 nr 4:' to 4,', in 

ionn'Mi 4»i' inlfO'oroit.nJ wulih 4 ., rloAVs ; 

lonAillory oni rxiA’iuljn^i: to 1 h4ov,' tortli in 2 or 4, 

so!‘i«:OH 99 r.('» no 9i.rnspi«l hr'iJt i!i i>ntor snrii's of ■ijirpor j;i\v, 
4 r)i* 4 : srn'ios (ji, sn'(i«.‘s on ohonk. .12 yili-i'iikei's fvii Imver pirrt of 
ont'^orior n.r(‘h. 2n f-roJos in ;i lonj^itAioinnl. snri<.,!S, 6 iVnni <.i,i4oir! 
of <loi*os,| t;t> io.nn'nl iino. ,i,)r>rsn'l .XV’I XVJlir-,12; lost s|,4.'iio 
'•( liMipn! <4* iio:nl, loip^'rst Si>ft; 'oonrly rni lori<»; as lirn<L 

„A,.!ial ,M,L ; third s|'dno stronr'or and sh.t,>.rr.(‘3‘ than L'lst dnrsal, 
ikM,d' 0 !*ai as h'Hix' as ln*a.d, Toaohior; asial. kta.iidai sca.i\y d,«'M;?p!\’' 
oina.rrXEd'r. i.,*;oida ! |teduncl(‘ 14 as lr*ny as doep. 
iiirifisrHi Of- atith tra.oos r?.l: darkto* (n'oss-ltars. 


irB.x.t-41i.yuvo I. 



■■ stints, 1,95 aaid.' .1..5n jiutn is's trdsil Irogtlt (IIXw:7), . 

A''.Hma1lor' tltl .inss.s.- losi^, in.iisoro ^dI,v^,Hlcn^(do|,ltlt4^],^ 

hingtii), biit^ .snidi tis tda' laitLCnr <"*yr* 

i.n, htn.ii:.!}, s.s slsn’ils.'ir. to’ tho <i(>l(,vu,ihsilvsrs;y 

iriib trans.^s of siiv'oml i’rosH«)tal's ; ffii iiidottg spol.^ ot) latrstd 
lino' lH:tlo\vp i,s,ii,(!d,,lo aif /’spkisAiw doi:%a'l,.a. alt)n| 4 ; Iowan' lateral 

lino. ' , ; ■ ■ , . 

fi7d.;ftt;iLaT.UiAFiA'^^ 

daws wills Jill <sn<4it‘ koHom of Bianjt. liitli* otnisprowash losllij 
{i!ul d or 4 tnnsn* of nmnllor Mihsstsoioal teoih, wlucli tiro 

siron^’or Jti Ibo Hids?.s of tho prasuiaxillarisw ilmii in froui-. 
HomIok s'ysdoif! oi^ fssohly ilontujtilsjio, 

Nyassjs ; a HpoeitiH, ' 

lliton. Zssuk. No, X,LVL 
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M.R. O,' TATE REGAN on THE 

CJ 1 11 [.Ol’IL API A IMIOADES 1 1 ]'.>0 U 1 C* i J g. , 1 1)08 . 

Ciiilfylilii/p rhofi'drsil B(Ailei'ig. Atr. lii. i*, '"OO, 

tig. 

Depth of l)0('ly 2 1 to i\i the length, length of lo'in 1. ht . Hie iO t 
short, ileclivoiis; Oie.nieter of eX'O 4. to 4;^ in loii;p!'h «)t, iuriO,, 
prA;!orbit:il deptl.) 4, iiitei'orlvitAl u-idth. 0, Jews efyneJ jnitfi'iarh' ; 
iiio'utli 'Wide, "with short .loternl <*1(44}. J or vl- series rh: st-ioes on 
cheek, 11 gill-rakers on lowei- p>art of n/nterior mvh, 
]i»hai‘\",nge.al. teeth moderately strong, stihcanical. Jl! to h;*!' srair^s 
iri ri, ' loiigitTidiTia.1 series. l,)orsal XY-X\M .1,0; lasl'S'pim' p to f 
leiigth of bead. Ann.l 1.11 D-IO, ..Pectoral a, hiytle .lorigar "iJia.n 
head, reaeliing anal. (Vcndal densely sc:i..led, enrirginate. 
Candal |')e(l’!ine]e a little Ira'jgei* than deep. Silvery r>r Ohnsh; 
an, opercular spot ; soi,netii.nes a. bnsad, dark hand on eanh jdiii* t„u' 
baclv, a.inl a,nother on. i,i!iddlo of siile ; soft d<.,>rs;d whli sn!'s«,'S 
of spots. ' 

The type (220. inmA and two specimens o\' 180 ajul 21Nj im‘M. 
(¥ood)/'' " 

Gt AS'catotilajha Pidlegr., 1004 

(ty|:'.>e Lahr'ff^s d^sfonfawey^li ..l.^a.eep.), 

X’ear i/«/docvha>aiy>, l>Mt |„fOst erica* tc:'.‘et.h' 'of oi'iter se:ri't,:'sVri’ iij'gr'a* 
jaw increasing in siztv' t'Kickcvards. Tecitli .in o ';h','> a s.c'des, 
cuspidate (u* coideal,, tis'ose of -C'mtnr series of np'|',H'r ja'vv sonaJ iniivs 
]:KieiiS])ifl anteriorly, ccsnical posteriorly; l.iiind of teeth' in hv\v<rr 
jaA'v („:r6sce'r,3tie. ’^■[iddle ■ teetl"! of-. lowt*i,' pl'n,.ri‘\ai.geal ysi.vmmvlmf; 

ent'irged. Dorsal XII'D-XY,l..l" 8 '11. ' ' Ana,!' 'll, I,," 7--''l 1. Si,*ii;ies 

26 to 06. ; 

. Africj:«.. ' 

Odds genus includes three species |,.dac(.»d 'Icv.llovileryey r in Tdapitu 
immoly, T. y^pmineriirm. T. Imrloiri, a.i,id T. ■ ead'Ilpi/ym, it nti .four 
inf'hidi.al ’b}'^ ’}n,i'n, in I ■ siriydp'v.ff-, //', u/ri/idi'd 
II. dy^HfouhdnicMd^ a'ud“ //. moerumisk, ■ 4,,'hcse arc* all idos'c'ly 
vidaietl, agi'eeing in the form and size of tlie moiitip the rather 
short' perlni'als, nom'j',>{ri*a.ti.'V''e{y sl'cirl; car,id,al ,pi:n''l'U'rii4e (;'}s 'long as 
deep), anti thfvroiindcslcnu 

tAsTATOTiiAPiA faviAirx'raiiA. (4 

Tllapht caUhptem IJonleitg. On.t. Afr, lOsIn iii. }f, 222, f!,r\ 140, 

Depth of ])o<ly 21 to 2); in lengtii, huigth of lucad 2/ fo liD 
Snout with straight profile, short(n* than pf>si(u*hilal part-t>f lacati. 
Diameter of eye -‘i.| to 4.j in Itjngth of lu'ad, in atlult srarrelv 
greater than depth of pneorbital ; interorhiird width :h! to i\ in 
length of head. Ja-ws equal anteriorly; insaillary ('xhmding fo 
below anterior edge of eye; teeth in ii to 5 soidcs, 4h to 60 in 
outer series of upper jaw, the anterior bicuspid, 1 lie last. 2 or 
(young) or 8 or 9 (adult), conical, increasing in size posteriorly. 
3 to 5 series of scales on cheek. 8 to 10 gill-raltors on lowi'w part 



I-'jOIIJ'JD !''!Sjl!':s VI' LARK NVASSA. I 

(}{' MiiiiLi'ior .‘U'kIj. plirii'v i.'ai' i «< ‘I* ,si"-r(i:it coinr.-ij 

ill ijsItiHi* 21^ l:U Ms\‘i h's in :i Ininu'slanlinnl ^*.‘riv's, n or Ij i'l.-niii 
(,tri,',;'!U r»r <ion,‘s;(,| !.o .In.i'ora 1 inn'. .Mcsrsnl A I V' XA I, S -A ! : InsS: 
spirin “‘to,! li'n^AX of In'a.'J. .An;?.! Ill 7 ; llnnA 

nrnl nsiL’iJl y sinn'l.f'c nfain in.s!.. f A'fi.nn'a i r;.l.iort,<,'.r f.'li.-iri iiniHi,, 

.inAi ri,':n.‘in ULi; a.ni'iL In.i i.'tn.nn.ioML ^ '.-niAnl ooilsninif' as 

.i'i,:'; ,A ii »»jn:‘i‘«.‘nh.r n!?o!'; a.nd a ifark inr f.i,*s.>ni nin.l, «?i.’ 

iM!! X il !;iry' ; f»oily W'lllr o.r w iiJioiil. tiark <:rt,.>,ss'i,i:n's anti tlniX 
.iMi.cmi k:i!nl ; At.n'sa!. ;'nni oiiinLil NfiM'n.;'l 'niinn spo'M.t'A ; .niinn.'s uA,!; 

k, .f\v"v:‘i,' !ii„!s isin i.iin anal w.itA la'» A rninidn?! oninyf' 

.:S y:\ x.s; i : i, ,! i, 1 1 , A; 1 1 n 1 . 

,,X rinii‘!.’o.i!S s|j!,M.'isn(‘n.s, An l.'O 1 ■,[(). nnn. .in <..oni.l Inin^ili. 

7. I.Ar;i.'nuTi!«;i'n KL'fs, n. 

(j.y|»e (..■V-'rfoa/.'* i>’UluniiH( Mnniln). 

Jnvvs wilih S(i;*v<'-ra.i j'^crins o,} nni,t''r!or!y', idm rsni-ni.* 

thn iti!„n'‘r sMniJl ni,n.l f.ri(n}..s(»i«i, .l‘n.iMnii),y' rii.l.lini’ Inlaid nui’vnd ui- 
ti*;inwvt,'!*tjO Inun.ks ; , uppin* jaAV with, a. of iHA'dA n?n 

e;n;it .sirh? pOAtns,’i«»rly, 'm.nrn, in.as .8!:)n.?'|»,ly in'inii' 

Inryni; ' tlii’iu iln;? h]{„‘iia|.iid : Itnvon jaw njinn't .and 

iti’OM.th ’^A'itdi tin.' iMtoral of-' tin'.* Jiaiid .l-t'O'idi .inc.'nr'VnA, 

nnd wilii a ■ St,* i view nt; h on na.nh ,s.hl.t:* t'»ehiin,l the,' Inind. 

l. lors.'i/i ,..X.V1., ,.,Xj,,X. 8'-dth ..Ainil .I'.j.'l 7 KU%'rl<xs (Inniiinilnian 


..NyiissS' ; ti'in sjAR'ins* 



. ' ■ " ■ . b 


'SyummiH iyf tiper.u'H, 


,L;d;iws t.')!i.na.l'anit;*,rioj’ly, ' ,. 

f). XA" r:'XV,l,l , 1 k' , .A.'. i.,l,,i' 8 . ’ ' 4 ? sfuM.ns of KcaleH'on fhadv^.. . r.. ^ 1 . wUihunKK 

I'k' X, VI ii Ik ,A.., Ill Ik ' ■ o or 0 HtiritiS' of^soulfw uw clnnik',.,,, , r.: :2,' ■ 

■ 1 1 . ',ho\vt:n*ija\v,s 1 i<vHa*r ,Unin ujjporA .n'iovrt.ln .,'■,", ,, 

I). ,X„VI., 1. 1 Ik, ' .A:* ..i.H.'H,'' ','.i>t*niir,3 longtli,,;,.. ,3. 'HDri'ntfh.sruUu^y 
Ik XIX 8. A, III 7. Uoptli in haigtlt 4, 

III. Mtviiili HuhiorT,i:i,unil,7tm'wmrrBt;n; 

ih X:VU Lk A, III H r>. frupimph\ 

4ir^ 
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MR. C. TATB REGAN ON THE 


1. PsEMDOTIlOrilEUS WILLIAMS! Giilltll., 1893. 

(Jkron'iis i( ^lUi/nns-t Giiiitli. P. Z.S. 1893, p. <924, pi. lig. 

Tilapia Umiigsfmill Boiileiig. P. Z. 8. 1899, p. 134, pi. x. iig, 2: 
Oat, Afr. Fisli. iii. p. 243, fig. 162, 

Tilapia williunwi Boiileug. Cat. Afr. Pish. iii. |'>. 22^), lig. 14-7. 
of bodv equal to lengtli of bead, 3 iii leiigtlv of fisli. 
Upper profile of liea.fi eonvex ; siioiit lis long as ora. little longer 
tin It fliaiueter of eye, wbicls is 3| to 4 in. lengtli oi liea.cl, riea-rl}’' 
ecp.ial to or greater tbamthe interorbita.l viidtli, deptli of elieelp 
or p,!.""? orbital. Moiitn termina.], roiiiuled ; niaxiliary extending to 
iielow :i.r!terior edge of eye; teetli in 5 or 6 series, inner .sinal.l, 
tricuspid : 4;) to 52 teeth in outer series of upper jaw, the ia.st 

3 or 4 (v'oung) or 6 to 9 (a.diilt) on ea.ch. si<,le (‘Oiiieal, en larged, 
M.iitl sliarply (lilierentiateii from the rest, wiiiel.s are l,')K.a;!S|,)ii,i. 

4 series of 'scales on cheek, 9 or 10 gill-rakers on lovi or part 
of anterior areli..- Pliaryngea.l teetli s.ma]l, slender, ild scales 
in a, loiigityudina.] series, 6 from, oi-igin of dorsal to lateral line. 
Dorsal XVI--XYII 9; "hist spine a'^ little less than P length of 
head. t'.Anal ,III 8: third, spine a, little sliorter t,lui/i,i dorsal. 
Pectoral length of head, not reaching anal. Caudal truncate 
(lense!}' scaled, in basal half. Caudal peduncle as long as cir a. 
little longer than.' deep. .Body witli 6. dark cross- la'iis, or ' I'la.i'S 
represented liy a. series of spots a, hove lateral line iind anotl'iei,* on 
iiiiddle'of side ; .an ope-rcula.r spot a.nd a dark dear or spot („)n base 
of ea'.iidal two ro.iind white .(? ora.nge) spots on anal l,.in (pro- 
baldy absent, in $, ). 

Two' speciriiens, types of -the species and of Idn 

and' 75 imn. long., 

2. 'PsEUDOTROPHEUS ZEBRA 'Bonleng,,'. 1899. ■ 

, Tihipia Tiehm Bonleng. Cat. Afr. Fish. iii. p, 244, fig, 103 (1915), 

Depth of body 2,| in length,. .length- of h,ead'31~. Snout de- 
enrvetl, a'little longer than durmeter of eye, which,', is 4 in lengtli,, 
of liejid, a little greater'tha.n depth, of prieorhital, eqoa'l t-o . depth 
, of 'clieeh ; interorldtal width 3 '-in length of head. Mamth ter-' 
,mimi],- ro'uiided 4. rather wide'; jaws equal anteriorly ;■ nKixi'Hiiry 
extending 'to vertical 'from anterior edge of eye ; teeth, in ■ 4, or 5 
series;,„56, in outer series of upper, jaw, , the last 8 or' 9 conica.l. 

5 or G series of scales on cheek. 12 gill -rakers on lower part of 
anterior ru’ch. HI scales in a longitmlinal series, 8 from erigin of 
dorsal to hiteral line. Dorsal- XVIII "9':' last spine' nea'rlv' I length 
of headu Anal III 9; third spine a Mtlle shorter than last ilorsal. 
lUctoral nearly as long as head, not reaeliing anal. Ca.udal 
pioliably tiaincate, densely sealed at base. Caudal pedumdo a 
little deeper than long. A dark bar between eyes, a. second From 
op^= svnlir .spot to occiput; 6 vertical bars on body, tin first from 
origin of dtorsal to base of pectoral, the sixth from soft dorsal to 
anal ; three round pale (? orange) spots on anal in male. 

The type, 105 mm. in total length. 
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3. PSEUDOTROI'JIEIJS KOVEMFASCTATUS, Sp. 11. 

lleptli of 'hodY 3 ill length, length of head 3,|. Snout with, 
convex jii-olile, ji.s long as diameter of eye, whieli is 3.j; in ierigtl'i 
of head,. e<]nul to intoroi'hitu,! wii.ltti, greatei,- tha.n depth of 
pi'a,*orl:)it;d or cdieek'. Month rounded, lower jaw sli.ort:er tliari 
iippei,*; maxilla, IT reaching vertical from a,nt 0 rior edge of eye; 
teetli in o or 6 series, about 4U in. outer series of u|')pei‘ jaw; 
anteriorly Idcnspid, tlie la.st 6 to 8 on eac*h side conical, some 
enlarged. 5 series of scales on clieek. 10 gill-rakers on lower 
part of a.nteiaor areli. Pharyngeal teetli small. 32 scales in 
a longitridinaJ series, 6 from origin of ilorsai to lateral line. 
.Oorsal XVlil 9; last spine ^ Icrngtl^ t>f head. Anal ill 8; third 
spine as long as and stronger tlian, last dorsal. Pectoral sliortei' 
tliaii head, not reaeliing anal. Gamlal truneahe. Candal ]:>ed uncle 
as long as deepi. Boily crossed liy 9 dark vertical litii’s, tlie first 
6 corresponding to the 6 of l\ pjebra, the last 2 on caudal 
peduncle; end of snout and lower jaw blackish;: an opercidar 
spiot and a s|")ot on base of caudal ; a, faint chirk band on, In.teral 
line ami another oil .middle 'of side;, spinous dorsal, witli a, dusky 
intraimirginul bamV; soft. dorsal and. -caudal witli- series of spots. 

.A, single, specimen, '65 mm. in total lengtli { Wao(l)» 

4. Ps.!i:u;DOTROP,,u:EiTS AuitATus Bouleng., 18,07.,.' 

'Tilapia auriitfi Bouleng. Ga„t. Afr. Fisli.'iii. p. 2-46, iig. 164.,' 

.Depth, of body 3| in length, length of hc-jad fh|. Snout witli 
CDiivex profile, a, little longer than dianudier of e}'e, wliieh is 4 in 
length of liead, a little greater tliaii interorbital widtli, deptli of 
praiorlyital, or cheek. Mouth i;ounded ; lower jaw sh(U‘ter than 
upper; nuixillaiy nearly I’eaching vertical from anterior edge of 
eye; teeth in 5 or 6 series, 45 i,n outer series of' l;ipper jaw, the 
last 4'or 5a‘onical', enlarged, 4 series. of scales on cheek. , ,9 or 
10 gill--ral<ers on lower part of a.ntei'ior {i.vclu 33 scailes in a- 
longitmlinal series. , . Dorsal Xi-X' 8,; last -spine 4 ]e,ngth'of head.'' 
'jUiall'II 7 ; -tliird spine, as. long a, s last dorsal. Pectoral ',le,'ngth 
or "'head, '!,iot r 0 aciilng''anal,, ' .Gaatdal densely scaled, truncate. 
Gaudal ],HHlumd'e ir little Icmgei- than deep. Idps blaclvish ; turn 
Idack" I'la.iids hctiveen eyes'; a' black strli'icy 'from eye, e,ndi'ng-- i'i't a 
spot.o'n ' basc^ of cau,dj-,il a. .second nea.r. .edge c'lf .baelc, a third' -on 
.dorsal '.f'i'n. ■ - 

.The t 3 'pe, 7'5u':nm. in total’Iengtln , 

5. PsErooTiuMMiEFs TiioiurKops, sp. n. {Text-hg. 3.) 

Depth of hod}^ 2J| to 3 in length, length of hcml 31. Dl’po'c 
profile of lu‘ad v<ny convex; snout as long as diameter of eye, 
wliicli is 3:j in length <4* head, slightly ex<;eeds pncorhital dtp)! h ami 
ecpials depth of clieek ; iuterorhital region convex, its width 2f; to 
2 I in lengtli of head, Month subterminal, transvcmse ; jaws witli 8 
seri(*s of small cuspidate teeth ; a series of 6 to 8 well-diOcrentiaicd 
conical teeth on eacli side of pricmaxillary, 4 series of scales on 
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L P.SErHOTrs£)iHiETjs wiivrjAMsi 1893. 

(Jhro'jyiis v.'illiarim Giintlu P. Z, 8. 1893, p. 624> pi. Ivi. lig’. C, 

Tllapia Bouleiig. P. Z.8, 1899, p. L’)4, pi. x. ilg. 2; 

Cat, Afr. 'Fisli. iii. p. 243, fig*. 162. 

- Tilapia willietm.si Boiileng, Ca.t. Aft*. Pish. iii. p, 22rp lig. 147. 

Deptli of !} 0 (]y equal to length, of Ijeacl, 3 in .leiigtfi of tislu 
Upper pi’oiile of head convex; snout a.s long a.s or a lit.tle longer 
than diameter .of eye, which is 3| to 4 in lengtli of liead, nearly 
equal to or greater than the iiiterorbital width, depth of elieelv, 
or prjeorbitai. i\Ioiith teianinal, innuded ; nnixillai*)’ extending to 
l)e]ow ajitei'ior edge of eye: teetli. in 5 or 6 series, innei* s.mn]l, 
triciispitl : 40 to o2 teeth in outer series of npper jaw, the last 

3 or 4 (}*oiing) or 6 to 9 (adult) on each side coniea,!, enlarged 
an«l sharp]}’ diiiereutiated from the rest, wliicli are Iricuspid, 

4 series of scales on cheek. 9 or 10 gill-rakers (.m lower |)n.rt 
of anterior arcls. Pharyngeal teeth snial}, slender. 33 scales 
in a loiigitutlinal series, 6 from origin of dor.sal to lateral line. 
Dorsal AYI-XYII 9 ; last spine a. little less than length, of 
.head. Anal- ' III' 8 ; ';t]drd. spine a little shorter tfian ilorsah 

: Pectoral |. length of head,, not reaching anal. Ca.n(,la! t:n,in(*ate 
'densely scj,iled,:,ivi basal lialf.- Caudal pedivncle a.s loi,ig as or a 
I,itt]e ' longer than, deep... Body witli 6 dark cross- f^iirs, or liaiss 
r'epresentBdd}y acseries of spots above- lateral line'and jrnotlier on 
middle' of ^ side ; am opercular' spot on d a' dar'k- 'bar. or spot 'on .base 
of caudal ; two round white (? orange) spots on anal fin ( pro- 
ha bhy absent in'- J ). , 

Two',specime,ns, types of tlie';species and of. T. Urmgatomi^ li)^ 
.and 75,,nim. long. 

' 2. ' PSEUDOTROPHB'US ZEBJIA -Bouleng.,: 1899.,'t ' 

Tilapia zSm Bouleng. Oat. x\:fr. Fish. iii. p. 244, fig. 1(;3 ( 1915). 

Deptli of l')ody 21 in length, length of head 34. Snout <ic« 
curved, hi little lo'oger than dianieteiMTf eye^ \vlu\,h *is 4 in length 
of liead, a little greater than depth of prawhital, e«ji]al to <lf‘pth 
c4- cheek; iiiteroil^^^ width 3 in length of liead. Mout-h ter- 
nuual, rounded, mther wide; jivws equal anteriorly: maxillary 
extending to vertical from anteihir edge of eye; teeth in 4 or 5 
series, 56 in onter series of npper jaw, the 'last 8 or 9 conical. 

5 or 6 series of scales on cheek, 12 gili-rnkers on lower ])art of 
anterior arch. 31 scales in a longitudinal aeries, 8 from oihviu of 
dorsal to lateral line. Dorsal XYIII 9 : last spine nearly 4 Imigth 
nf iiead. Anal III 9 ; third spine a little shorter than fast dorsal. 
lYctoral nearly as long as head, not reacdiing anal. Caudal 
prnhabfy truncate, densely scaled at base. (Jaiulal peduncle a 
urtie deeper than long. A dark bar between eyes, a second fi-oiii 
opeiyular spot to occiput;, 6 vertical bars on body, the first from 
origin of dorsal to base. of pectoral, the sixth from soft dorsfd to 



CICHLID FISHES OF LAKE NYASSA. 


'683 


3. PSEUDOTROPilEUS XOVEMFASCIATIJS, Sp. n. 

Depth of Ikod}' 3 in lengtin lengtlk of lieail 3 Snout with 
convex })i;ofile, a.s long as dianieter of eye, ^\■hich is in length 
of hefid, eqnal to interoi*bita.l widtLi, greater than heptli of 
prjeorbital or cl^eelc. Mouth rounded, lower jaw sliorixu* than 
upper; inaxiflaiy reaching vertical from anterior e<]ge of eye; 
teeth in 5 or 6 series, about 40 iu outer series of u|:)},)er jaw, 
anteriorly bicusjiid, the hist 0 to 8 on each side conical, some 
enlarged, b series of scales on clteek. 10 gilhi'aJvers on lower 
|)art of anterior arch. Pliaryngeal teeth snial}. 32 scales in 
a. longitudinal series, 6 from origin of dorsal to laterid, line. 
Dorsa l X VIII 9 ; last spine .7 lengtli of head. .Anal 11.1 8 ; third 
spine as long as a, ml stronger than last dorsal. .Pectoral sliorter 
tiian head, not reaching anal. Caudal, truncate. Caudal ])edonele 
as long a,s dee'[). Body crossed by 9 dark vertical ]:»a.i‘S, the first 
6 corresponding to the 6 of P, zebra ^ the last 2 on caudal 
peduncle; end of snout and lower jaw Idackish : an opercular 
spot a.ml a. spot oil base of caudal ; a faint dark baud on lateral 
line and another on middle of side; spinous dorsal with a dusky 
intxwinaTgiual band ; soft dorsal ami caudal wiilr series" of spots. 

A single spBcimen, 65 inm. in total leiigth ( IFbca?). 

4. ,'Ps,I:mX)TIU)PHElTS. AinmTJS Bouleng^.olBl)^ 

Tilapia Bouleng. -Cat.' Afr. Fish.iii. p. 246, hg. 164., 

DepUi of body 3| in length, length of head 3|. Snout with 
con v'ex profile, a little longer than diameter of eye, ■vvhicli is 4 in 
lengfcli of head, a little greater tlian interorlutal width, de])tli of 
pra?orl)ital, oi* cheek. Month rounded ; lower jaw slmrter than 
upper; maxillary nearly reaching vertical from {interior edge of 
eye; teeth in 5 or 6 series, 45 in outer series of up]>er jaw, tlie 
hist 4 or 5 et)irical, enhirged. 4 series of scales on cheek. 9 or 
10 gilhrjikm-s nn lower part of anterior Jirch. 33 scjiles iu a. 
longitudiuiO serius. Dorsah XIX 8 ; last * length of head. 

Anal lU 7; 1 hiril spiiumis loiig as last dorsivl. P(‘ctoral ;jMength 
or head, not renehivig atud. Caaidad dense scaled, iruncjite. 
(huidid peduncle aDittle tips bhickivsh ; two 

hlack h{ni<ls hrdnveen eyes " a. black eye, ending in i\ 

spot- on b<nse of cjuidalpia sec*aiu.l nea r edge of bjick, a third on 
dovsid Jin. 

The tvp(‘, 75 mm, in total length. 

5. l\SEU,DOTilOPHEI.TS TEOPIXEOrS, Sp. IK (Tcxt-fig. 3.) 

Depth of body 2| to 3 in length, length r>f head 3D IJ])pev 
profiii* of iiead vtuy convex; snout as long as dijimeter of eye, 
which is 3;| in length of lioa.il, slightly exceeds ptycor hi taJ de])t h {Ui<l 
equals deptli of cheek ; intarorhital region convex, its “width 2i|- to 
2'] in length of hcjul. Mouth siibtermimd, triinsverse ; jaws with 8 
series of small cuspidate teeth pa series of -6 to 8 well-diilcrentiated 
conical teeth on each side of pmmaxillary. 4 aeries of scales Ou 
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V, 9 g’il] -ra.ker.s on lowoi’ piirt of anfcorior Mrcli. 1 luiT} 

, sniaii, blender. . 33 scales in a iongitviduial series, 0 from 
n. of dorsa.l to la-tera.l loae. jJorsJil X\' 11 19 ; lest. S|HUe 
gth of head. Anal H'l 8; tiiird spine sti-ongor ^aiul as long 
a litth;'; shorter than last dorsal. Pectoral I'l little sliortm, 
head, not reaching anal. Caudal scaly, ti'ina'atfe (^aai^lai 
iiele as long as or a. lifctk:* Irnigej' tlia.n deep. Traces ot dark, 
-h:rs on bod.v bearing ir series of darker spots a,lu)\'e lateral 
ire] .aaiother on rnitldle of side ; an opercular spcA; tuid {•. spot 
!se of caudal : dorsal witli a hlackisli intrainargiiial Itaiah 
I >peeiriiens, 11(5 a.nd 1*22 rmn. in total length ( Heed’). 

Text-lignre 3, 



I\<^eHnuf.ro2jhe}(s f rffpJwfi;ps, 


d ;:'B. ■'OTKO'SiLAPlA, gevx. ;ll.ad:5 t 

' . hut -teetiitconicah in .a 'few'„se,'i*ies, miter 

large, in lower ja'wT<')nning (llstinet- caJiineS','anteriorly., 

.Xyassa. ; oi,.',smgle’'speeies.' 

,, Xh:xcminAP:rAdv,Fii^^ 

Pumiilapiff a/ra i^oul'eng, €at,.: Afr,' Pislu .iil, ■p.;32,yj l„ig. ,218.' 


.!)f?pth of body 2i^ to 3 in length, length of head 


to 3.j. S?u>ut, 


dccnrve.l, as long as or a little longer than diaaneter of cy(\ 
which i.s 3;} to 3| in iengtli of head, grea,ter than pra-orhhnl 
dicptli; int.crorbital wuithdBJ in length of iiead. .havs c(jU{d 
anteriorly; maxillary not quite reaching verti cal from antcrioi* 
edge of eye teetli conical, t'riseria!, outer large, 28 to 32 in upper 
w ; lower jaw with four strong anterior canines. 3 or 4 sevies 
of scales in cheek, 14 or 15 giU-rakerfe? on lower part of anterior 
arcin 33 scales in a longiTudiiml i series^' 6;from origin of dorsal 
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to lateral, line. Dorsal XYII 9 ; lo,8t spine to .I leiigtli of lieacl. 
Anal in 8 ; thii'd spine stronger and as long iis or a, little shorter 
than last doi'sal. Pectoral shorter than head, not re<aciiiiig anal. 
Caaidai ? Caudal peduncle as long a,s or longer tlian dee]n 
The types, 85 and 95 mm. in total length. . 

9. Seerakocheomis Regan, 1920. 

Ilaplochroniisj but third vertebra, without inferior a,popliYses, 
fourth with a. very small pair. Mouth large ; teetli conical ; 
clieelv deep, with 7 to 9 series of scales. 

A single species. 

Seeeanocheomis TJiUMEEEuii Gastelii., 1861, 

■lAraiilapia Eouleng. Cat. Afr. Eish, iii.„ p. 328, 

fig. 220. 

Xyassa and Zambezi ; Katanga and L. Bangwelu ; L. Xga,iiii ; 
Angola. 

10. ^ Haplocuiiwmis llilgen^^^^ ■ ; • 

(type i/- llilgend.) 

CfeJw?c/irco3iis* Pfeff., 1893 

Bouleng., 1915 

An outer series of bicuspid or conic?:d teeth, decrefising'"in size 
posteriorly, and one or more inner ■■series of. smaller bicuspid, 'or 

. . ■ . Text-figure 4. 



a 



a. Lowei* pliaryiigeal of 

' '■' "b. ■„ ■ '■■■ ■ A:\ ::II, pl0CO'dm, ; ',■ 

conical teeth. 2 to 6 series of scales on cheek. Scales nsnally 
clistinfdly deni.iculate. Pharyngeal apophysis formed by pa.ra,- 
spberK)i(] in middle and basioccipital a.t sides. Third vertebra 
with inferior apophyses, which meet below. 

52 species of this genus occur in Kyassa, all of them enclemic- 
In the great number and diversity "of species of Haplockroitiis 
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■X vassa re.sein1:>les Tictoiia 'and differs liotably from Tangfiiivika. 
In the ISTyass;! species fclie ca-ndal fin is ti'Uiica.te or 
and fippea.rs to l:)e idwnys iiefirly completely covered with sniafi 
scales ill the adult fish: tin’s, feature, the preraJeiice of a^ .few 
distinctive types of eoloratioiiy and the absence of evliient 
.relations] U]3 to species found else\Y]iere lead to the concliisiim 
the Isyassa species are a natural group and may perhaps 
lia.ve evolved in tlie lake from a single ancestral form. This 
conclusion is fortiSefl by the stud}' of such slveletons as a.i.'O 
:iva liable. 

The ditfereBces, in the pharyngeal dentition between closely 
related species a.re sometimes very striking ; the best examples 
of tliis are S', tetrastigma and IL placodon, and II. simdis and 
IF. kirkli; these eases nndve it evident that it is not desirable to 
regard the dex'elopnieiit of large, round, blunt pliaryngeal teeth, 
as war.ranting generic separation. 

Synopsis of the Sgassa Species, 

L Snout not longer than postorbital part of bead. 

A. Pectoral fin witli series of spots on the ravs. 


Tower Jaw projecting 1. 

Jaws equal ; depth of bodj’ 2| to 3 in length 2. polj/stlipna. 

Jaws equal j depth 2| in length 3. maettlhnmms. 

. B.T^ectoi'arfin imniaciilate. .■'■■■■ 


1. PrtBiuaxillary pedicels not extending beyond anterior edge of orbits. 

«. Body With a series of dark spots on back alternating* with a serie.s on or 
ab. we middle of side, or uniting with them to form irregular ciuss- 
bar.s. Jaws equal; outer teeth mostly bicuspid. 

Pharyiigoal teeth small ; spots very large 4<. .nmnla ns. 

Middle pharyngeal teeth enlarged, blunt ; ctuidal peduncle 

1-| to If as' long as deep, ....... , 5. stilfjC'nlark. 

Aliddie pharyngeal teeth enlarged, blunt ; caudal peduncle 

a little longer tluin deep ..T. ■ .ornatm. 

T>. Body with 6 dark cro.ss-bars. Lower jaw^ projecting; enter teeth 
, , bicuspid. , 

'Pharyngeal teeth small ' ■' Johni^ttmL .. 

Lower pharyngeal with a group of enlarged blunt teetb ... 8. se.^fasomi'us. 

e. Body with a dai-k lateral stripe, slightly curved ant(miorly, froin litad, t 
ctuidalfiiu Outer teeth })ii,vn.'=;pid. 

a. Lower jaw a little projecting; middle; pharyngeal twth stout and 

. .blunt 4). 'HH'JL 

Jaws equal; pharyngeal teeth'snudh' 

.(yni'ckl truncate 'Or .slightly tmiargaim'te ........ ■ ' 10 . mmilk* 

'Caudal 'rather ilee|dy emarginate';.; 45'Ao WO teeth' i.n outer' . 

;' series ' — — .11. hrenieeps. 

Caudal rather deeply emurginate ; 24. to 30. teeth in outer 

'.'Sales lS../micnKsfmm'(. 

...fL Body with a dark lateral band on tail, contiiuie forward as a serie.s ot 
spots. Teeth conical. Lower jaw projecting. U). nnukeuiu. 

£0 Body with }! straight dark bund or stripe from head to caudal iiji. 
Teeth conical. Lower jaw projecting. 

Mouth Httle oblique, below level of eye. 

Pmidal truncate or \*ery .slightly emarginate : 14, fuseofteuufkts. 

Caudal distinctly emarginate l&.liolotmua, 

8. i^Iouth very oblique, aiitedorly on a level with eye. 

Depth of body 2| to 2f in length 16. sMmim, 

Depth of body 4 in length ; 17, cb’mkUutm. 
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/. An ^opercular _s]>ot and a ]:i]nckisk spot on or under lateral line lielow 
miiiilltM)!’ si)inous (l()rsnl ; otteii a tliird spot i^elow -soft dorsal and a 
fourth at base of caudal 

ct. 8 to 18 jA’ili -rakers «,)n lower i)art of anterior arch. (?if. latermedlui^). 
Outer teeth hicnispid; lower jaw not projecting-. 

I\Inxillary extending to Ih.Ioav eye 18. anrllutt. 

Maxillary not extending- to below eye; idiaryngeal teeth 

■'tiia.ll V<k tefrantigina^ 

Maxi lliiry not extending to below eye; i.)b.aryng-eal teeth 

large, rounded, bliiut 20, 

m Outer teeth conical ; lower jaw projecting ( r if. hii-errae(fiiis). 
Snout a little shorter than postorbital part of hejid ; last 

dorsal spine nearly f length of head 21. hitermedUis. 

Snout a.s long as ]io.storbital part of bead ; last dor.sa! 

spine 'j, interorlutal width f length of head 22. 

Snout as long as postorhital part of head; last dorsal spine 

to interorbital width ^ or f length of hwid 28. woodl. 

/.3. 17 to 2S gill-rakers on lower ]>!irt of anterior areli. 

17 to 21 gill-rakers; 15 or 16 dor.sal spines 21-, 

23 to 28 gill-rakers ; 17 or 18 dorsal .spines 25. tiiiadriinaeulatiis, 

g, A dark band from nape or origin of dorsal to base of caudal (soi:netime.s 

flint or alxsent in large specimens), 
ffi. Lower plniryng-eal with a group of large, rounded, blunt teeth. 

Ja\v.s equal; caudal peduncle l:f to as long as deep 20. tv/d/rccaioa. 

Jaw.s equal ; caudal peduncle If as long as deep 27. encafcen 'ui. 

Lower jaw projecting 28. hiierhtriga, 

/L Lower pharyngeal teeth of the 2 middle series a little enlarged. 

E^ye 8 to 4 in head (in specimens of 70 to 1X0 nun.) 29. '}dagmtmnia* 

Eye 3 to 8| in head (in sjiecimens of 120 to 170 mm.) ... 30. melimotcmiia, 

-y. Pharyngeal teeth small ; outer teeth of jaws forming a close-set series, 
usually bicuspid in young, some or all conical in adult. 

* Lower jaw a little shorter than iipp<u* ... M., gnentJierL 

Jaw.s equal ; 18 or 10 dor.sal spines <}2. ■}uek(no}wtMS, 

j-iw.s equal or lower a little projecting ; 15 to 17 dorsal spines, 
t Maxillary extending to vertical from anterior (?!(1ge of eye. 

8 or 9 gill-rakors on lovver part of antericr arch SS. hrimls^ 

12 gill-rakers ; 85 or 8(> scales ; caudal peduncle as long 

as det:‘p ' S'k 'uidntcenia. ' 

11 to 18 gill -ra kens; 87 to 89 scales; caudal peduncle If 

to 2 as long tis deep 85, Ajdaraa. . 

f t Maxillary )»ot cuxtendmg to belovv eye. 

Scales 8.5 to 87 ; last dor.sal spine ] to h*aid ................ 80. rhfytdcBn. 

Scales 88 or 8t ; last dor.sal .spine quite | head 37. afriteptflfthis, 

0 . i’haryngejil teeth slender ; outer' teeth of jaws conical, ral bur strong, 
amt spaceil,. ; 

* Third anal spine ns long ns last dorsal ; pelvic fins shorter than 

head 88, .^un7f0'/.'/o'/c//j:f,s‘. 

Third, iiniil spine shorter tlmn last dorsal ; pelvic tins as long as 
'■ ' li.end. ' . 

IMaxillary not quite reaching vertical from anterior edge 

of eye 8t). longiges. 

iMaxillary not mairly reaching verii<;al fnnn anterior edge 

of eyo 4U. (‘(Vi'uU'iis. 

h, C’oloration silvery, sometimes with Faint dark cros.s-hars. 

(&. Maxillary extending to hedow anterior edge of eye. 

Low'er phuryngi'al with a group of enlarged teeth with 

spheri<‘al crowns 41. maerochiv. 

Posterior teeth of 2 middle series of lower pharyngeal 

somewhat; enlarged 42. arggr<jBtima, 


I include J/. modesUtB hove, hut its coloration is unknown; the type, as 

preserved, is ■unilonnlydirovvinslLb'.v; ■.■'.'■vi.'' fv 
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3. lliixilhiry not eritonding' to bolow eye. 

Lower jiuv u. little the shorter; 1‘2 or 13 giil-ral-rers on lower 

port of anterior arch 

Jjuvs equal anteriorly; li gill'rakevs on lovrc!' part ot 

anterior arch 

Jawseuiial; lo or IC? gill-rakers 

Lower jaw a little the shorter; 16 or 17 gill- rakers 


43. macn'f^pM'Iuil 

■' 14 , 

•15. htormtlmi, 

46. niien-uiinkni. 


2. Praniiiixiilary pedicels extending to between middle ot orbits. 

■ 17 , enciiiosiwuns. 

II. Snout longer than jaistorbital part of bead, 

A. Lower jaw- I'rqiacting; maxillaiy not extending to below eye. 

Teetli cuspidate; caudal ein a rginate LS. prm'tkriiaiis. 

Teeth ccmioal; eauda] traneate 4i>. enuipresskeps. 

JL Jaws equal anteriorly ; maxillary not extending to below eye. 

15 to 17 gill-rakers on lower parr ot anterior arch 50. maernrhimelufs. 

19 or 20 giil-rakers on lower part of anterior urch 51. raslratvs. 


C. ,faws enuiil anteriorly ; maxillary extending to laidow eye. 

52. wtfcrosf'ouii!. 


L Haplochroius LiYiNGSTOXK Giiatli., 1803. 
ffapioehrmms Uvhi.gstoml (part.) Eonlen^*. (hit, Afr. Fislu iii. 
p.' 286, tig. 194. 

of l)udy 24' to 3 in .leDgilg leiigtli of lunii 2:| to 3. 
Snout' with, stiuigiit profile. 14 to 2 tiiaiaetei* o'i eye, which is 4-j 
to 51 ill itcngtli of hea-dj iuterortrital VvidtLi Mj to 4, de|jtl:i, of pra^- 
or!',>ital :3,|; toi 4. Lower Jaw projecting ;■ n'laxillary not extendi, iig 
to, lii-duw eye; teeth in 3 or 4 series, outer 'hicuspid and inner 
t^ic^^p^d ir,rA'ourigy all conietd. i.n adnlt, 50"to 60 i'n onti.'er series of 
iipiier jaw, ' 4 or 5 series o,f scaLs 0 . 11 . cheek. 1 1 'or 1 2',giil-ra kers 
01,1 lowa-av, part 01 anterior arch., .■ .rd.itiryiige£'ii sinal],: 33 rt„» 

35, sea I eS'.' in a ,I,oiigitiiclinal series, 6. or -,7 froxn origi,ii of dorsa,i .to 
lateral li tie. Dorsal XTI last spine ■J'to y ]eiigt:l:u,)f ]'io;,!,i:,L' 

.Anal Lll 9-10 ; third spine- ^ hoof- head.^ Pectoral a, litt.le'shorter ■' 
than head, reaching origin of anaJ. Ctuidal truncar or sligiitly 
einarg'inate. GaiKlal peduncie longer than deep. Silvery ( ) 
or bluisli grey ( c? ) ; a dark baa* fpoin eye to end of rnaxillary ; a- 
large opercular spot';' d)ody ,mar]..t!ed 'w'ith ■'Id.a-ckislu 11 , 16 - spots ami 
bn-nds eonstantiy .nearly ■ aS’ i'n the 'figure of tlie type,; pe'et::r)ral 
w'itdi' series of sniall 'spots-.aii' tlie rayS':,--''do,r..s'al atul anal, ifs- male, 
blaekisli with pale edge. , 

The type, 120'' iin-'n-. i:0'ng,'aii'd'th,ree's])oc4hn,eris of 290 to' 230 rrun. 
QVood)/ ■ I'",,'. 

':,' q,,,2. HArLOC'HRO',MlB Sp. 'll. ; - -(PI,. , I.), 

Ilaplodu'oinls livingstonii (part.) Bouleng. Cat. Afr. "Fislo \iu 

p.286. ^ 

.Depth of body 2;| to 3 in length, iongtli of head about 3. 
Snout with .straight profile, to ii diameter of eye, fvbich is 4 
to 6 in length of iiead, interorbital width 3-J- to 4, depth of pra.s 
orbital 3| to Jaws equal anteriorly; maxillary not extoml- 
ing to below eye; teeth dn 3 o,r 4 series m upper Jaw, 2 or 3 in 
lower, outer bicuspid and inner' tyieuspid in young, all conical 
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iiiMcliilt, 50 to 65 ill outer series of Hpjjei* 4 or 5 series of 

series on cliee'k* 10 to 13 gill- rakers ou lower jiart of anterior 
arcli. Plmiwngeal teetli smalL 32 to 34 scales in a longitudinal 
seiaeSj 6 from origin of <]or8'i,l to lateral line. Dorsal X'FI 10- 
11; last, spine 1.- to length of hea<l. Anal 111 9-10 ; tliird 
spine nsnaily a little. shorter tiian last dorsal. Pectoral a.s long 
as or a little shorter than hea.d, neaily or quite reaching anal. 
Caudal truncate or sliglrtlj emarginate. Can.dal peduncle longei; 
tlian ilee]!. Boily witli lai'ge irre.gii]a.r brown s])ots tending to 
run together -to form. 3 longitudinal liands; bead, liody, and 
vertical fins covei-ed witli nionei-ons small d.*rrk spots ; pectoral 
Avitii series of spots on the rays. 

Six specimens (IFViocZ), 120--210 mm. in total length; two 
otliei'S (Rhoades f Ctinidnrjtoji) also belong to tliis S|iecies. 

3. Haplocheomis maouliieanus, sp, n. 

qmdcMc^ (part.) Boiileng. Cat. Air. Fisb.iii. p. 326. 

Ideptli of body 2'| in length, length of head near]}" 3. Snout 
witii straiglit |)roiile, shorter tlian ■ ]:K:Kstr)ibi tad part of. liead. 
Dianietf-ir of eye 5 in lengtli .of lamil, a. little less kha.n pi’aiorliital 
de|;)t,h, | depth of cheek; interorhital ' width 4 .in lieai'L 3"aws 
eqnal a/iiteriorly ; ■ina.xilla.ry not extending to below eye; teetli 
conical, in 4 series, aiiont 80 -in outer series .'of n.jiper jaw. 
5 seiaes of scales on 'cheek. 11. gill-i*ak:ers orr lower part' o'f 
anterior a.rcJ:L Pharyngeal teetli sma.ll. - cki sc*ales in' a longi- 
tndiiiai series. 7 from origin of doi'sal to la.teral. line.' ''Doivsal XlgL 
11. .'"AimMII 111; thii-il spine iiead, a littlC' shorter .than .last 
dorsal. Caudal peduncle a little longer than deep. Traces of 
dark cross- liars; pectoral with several traiisverse series of small 
dai'k spots. . 

A single specimen, 190 mm. long (Moore), 

; 4.'..Illy:iMKrn,!ioMTs'SfM'r;LANs, sp.ti. ■ 

Depth of body 2| ill the bmgtb, lengtii of head 3 to3\. Snout 
with siraiglit or convex profile, 1] to 1;^ tliamettm of eye, wliich 
is Xj to 41 in length of head, iuterorbital wi<lth 4, deptli of prie- 
oriiital 4 lu 41. Jaavs eqiml aiiteriorJy ; maxilla, ry not extemliug 
to below Aiye : teetli in 4 to 6 serie.s, outer hi(‘nspi<kor jjosl.oriorly 
conical in adults, (50 to 75 in outer series of iqijier jaw. 3 or 4 
series of scales on cheek, 10 gill-ra,kors on lower paid of a,.nt{n‘ior 
arch. Idiaryngeal teeth small, 32 to 34 scahas in a longitudinal 
stales, 6 or 7 from origin of doirsal to la1ei*al lino. Dorsal XVI 
10-li ; last spine to more than | length of head. Anal ill 9 ; 
tliird spine as long a.s last dorsal. Pectoral as long as or a. little 
shorter than head, nearly or quite reaching anal. Caudal trun- 
cate or slightly emarginate, (Jaiulal pedinudo us long as or a 
little longer than deep. Silvery or yellowish ; a dark bar holo^v 
eye; an opoi'cular spot ; 4 large dark spots on hack alternating 
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iritlj'ii 4 very l^ivi-ge, vertical]}* expaialecl .spots on si<]e. the spots 
times coiiiiiient to form brojicl irregular cross-bamls ; boi-sai 
a, rti l ^uial dusk}' with yellow niargiii, or anal p>ale yellow ; eniiilal 
tlnd-ty above, }‘el]c>w below. 

I'a)iir .specimens, 130 to 190 mm. in total loogtli (Wood). 


Text-figure 5. 



MapIacJiromis sinudans. 


^ Tlliife species bears a great resemblance and is probably closely 
r&lfited T differs in tlie ' structure'' ofttibe 

spiiwiis dorsal iin. 

i-J)/ iHAFLOGHROMIS SUBOCtJIiAilis G until., 1893. 

' . F, U: S. p. '621, pb.'liv. lig. B.. . 

Ti hj)ia johnstoni (piart.) Boiileiig. Oat. Air. Fisli. iii. p. 249. 

Dei itli of body 3 to 3| in length, length of iiead 31 to 3:b 
Buicmj ^\ith straigiit or slightly convex proiile, a Ib-tdt^ longer tluin 
diai^iot€*i' of eye, wbieli' is, 3| 'to 3| in- length 'of iHiiini;, .inter- 
orlwlssil width 3| ^ 'b'ead,nleptli ^of ■];>ra)Drbit;nl'''' '4 Jjiws, 

equi^lkuiteriorly ; fnaxillary not extending to below e\'o; tf-uddi in 
4 or series, ()uter biciispid, 40 to^-5 in outer series of up[>er 
Jaw, 3 series of scales on cheek. iO gdl-rabers on lower part of 
arch. j\liddie |,jliaryngeal teeth eii larged, roundetl, blunt. 
32 er 33 scales in a iongittuHnal series, 5 or 6 from oi-igin of 
durs;nd to lateral line. .Dorsid XV il-T2; last spine | to .1 length 
of Am 111. Anal III 8; third spine ^ to bead. iVmtorai ns loiig 
aslieisii L iK'mly or quite reacbiTig anal. Gaudal truncate or slightly 
ennrry iUate. Caudal peduncle li to 1| as long as dee|n 'Two 
<lBrk feu's across nape j 4 dark spots at base of doiml alternating 
wife! 1 ^ 14 series abovh:® 
peilintiude ; dorsal 
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(). HAPLOoiiiiOArTs OII^ATUS, sj), B. (Text- fig. 6.) 

Deptli of liotiy eijiial to lengtli of ]ieA,(i, 2.^ in 'leiigtli of fisb. 
Snout- witli sliglifcl}^ convex profile, as long o.s po.storl )ital part of 
lieab. Dianieter of eye deptli. of pr;'.eor},).itMl, greater 
depth of (dieelc, ilrS- in lengtii of ]iea.d : interorlntal, width 4 in 
ieiigtli. of Iiead. Jaws equal anteriorly; lips thie.k ; maxilbrry 
not extendiiig to below eye; teeth in 3 serif‘s in upper j;iw, 4 iii 
the lower ; 52 bieuspi<l teetli in outer series of u]..>per ja-AV. 3 series 
of scales on (*heek. 12 gill-rakers on lower part of anterior arch. 
Middle pliaiypgeal teetli enlarged, rounded, lilunt. 31 scales in 
a longitinlinal series, 0 froru oi-igin of dorsal to laterjil line. 
Dorsal XVI K.) ; spines i*a,ther strong, last a, little more tlinii y 
length ‘of liead. Anal III 9; tliird spine stronger than dorsals, 


^Text-figin*e 0. 



oekromU oma tm, f , 


•T ln.MT*l. .Pectoral nearly as long a.s head, reaclung anal. Caudal 
feebly emarginatc. Oa-udad peduncle a little longer tliau deep. 
vSilvery ; an (ipercular H])ot and a- spot above eye ; 5 dark spots at 
liase of dorsaJ alternating witli a. series a, hove middle of side; 
2 dtu*k ha,rs aeross upper ^ of caudal peduncle; dorsad and eaudal 
with series of sp<d-,s. 

.A single specimen, 140 mm. in total lengtii (Hood). 


7. IlAi’LocHKoMis joHNSTONi Guntb., 1893. 

Tilu,]na joIiUsUiil, (part.) Bmileng. Oat. Afr. Fish. iii. p. 249, 
fig. 11)7. , 

Depth of body 2| in length, length of Iiead 3. Snout with 
straight prohle, as long as ppstorbital part of head. Diaaaeter of 
eye 4 in length of head, interorbitai width 4^, depth of pra> 
orbital 4^. Lower jaw projecting; maxillary not e^tteuding to 
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on lo\rei‘ |>art of Miiterior n:rch. PliMryngeal teeth .sniall. coni- 
pressed, 31 se:iles in a loDgitHdinal seiies. 5 i'roiii origin of doivsaJ 
to lateral line. Dorsal X’\"I 10 ; last spine a, little less tha/n -I 
lengtli of: llea^]. Anal III h: tliird spine stronger tlian doi’sals, 
nearly y head. A^eetoral i head, rea.chiug oi/igin of a.ual. (Ja.Uiial 
tnineate or sligiitly einarginate. Caairlai peduncle i| as long as 
deep. Silvery; a dark Inr from eye to angle of inontli ; 6 dark 
Irirs Oil body, the i'irst downwards from na.|3e, the tlftli fi,‘oiii end 
of dorsal to beliind anal sei-ies of spots on dorsJil and eandal. 

The type, 120 nun. in total length. 

8„ Haploc'Hro:mis' senfasctatus, sp. n. (Text-fig. 7.) * 

Hepth of body 2a to 2T in the length, length of head 3. Upper 
protile of head a little eoacawe ; snout IT' to 2 diameter of eye, 
Avliicii is 4 to 5 in length of head, interoi'bital ividtli 3^ to 4:|, 
pricorldtal depth .4 to 4T, ■Lower jaw projecting ; imixiilary not 

■"Text -figure 7, 



' Map ( nchrom Is se,rfasc kt tus. , b 


extending to below eye ; teeth iu 3 to n series, 40 to dU bimispiil 
teeth in outer series of upper jaw. 3 or 4 8t3ries of scales on 
eiieek. 11 or 12 gill-rakers on lower part of anterior arch. 
Lower pharyngeal with ;i group of moderately enlargeil hlunt 
rounded teeth in the middle posteriorly. 32 scales in a jaiigi- 
tudiual series, (5 from origin of dorsal to latenil line. iJorsal XV 
II; last spine -I to nearly I length of Iiead. Anal III 8-0; 
third spine stronger than last dorsal, ^ to | head. Pectoral 4 to 
length of head, reaching origin of anal Oaiidal truncate or 
slightly emurginate. Caudal peduncle as long as deep. Body 
with 0 blackish cross-bars ; dorsal and caudal with series of spots^ 
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9, Haploghromis kirccii 1893, 

kirkil (p:u*b.) Kouleug. G'at. Afr. Fish. iii. p. 251 , iig. 169. 
Ilrpth of , body 21 .to 2| in length, lengtli of lieiid about 3, 
Snout, witii straight proiile, to 11 cliauieter of eye, wliieli is Si- 
tu -i-j in lengtli of hea..*}, in, a.dnlt equal to ]>raA)rhita,] deptli ; inter" 
orbiral to 41 in length of liead. Lower jaw a little 

projecting; maxillaiy extending to Ijetweeii nosiiil and eye; 
teeth in 4 or 5 welbseparated series, inner tricuspid, outer 
bicuspid ; 40 to 45 in outei* series of up|:)er jaw. 3 or 4 seiies of 
scales on cheek. 1,1 or 12 gill-ra]-:ers on lower pa.rt of anterior 
arcli. iVI’idtlle jalia.rynge:'.! teeth, stout a,nd blunt. 31 to 33 scales 
ill a longitudioal series, 5 or 6 from origin of dorsal to lateral 
line. Dorsal XY 10-11 ; last spine to 1 length of head. 
A,nal III 8--10 ; thii'd spine as long as or adittle slio.rter tlianla.st 
dorsal. Pectoral as long as oi* a little shorter than liead, reacliing 
origin of anal. Cknidal truncate or slightly eiiiarginate. Oaudal 
peduncle to 1| as long as deep. A dark stripe from opereulinn 
to eaudrd.,. Usually ,a .stripe or a,- series, of spots a..bove ripper 
lateral line and ariothei' iit base of dorsal ; dorsal and caudal witii 
8eriesu:)f spots : .anal' with- ocelli in males. - , 

SeA'en specirnena, lOD.-lOO' nnn.'long (Johritrion, JierahM^ freer?). 





wmi 


rtei* of ey 
! orbital d< 
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lerjgtli of liead. Jaws equal jint'eriorly ; maxilljiiy eiidiug l.:M;‘tweeii. 
iiostril and eye; teetli in 4 to. 6 series, outer inner 

tricuspid, 40 to 52 in outer series of upper j;iw. d or 4 S(:‘:ries of 
scales on ell eek. II to 13 gill-rakers on lower part ol antiU'ior 
arch. Pharyngeal teeth small. 32 or 33 scales in a lougitiidiiifi,!, 
series, 5 oi.' d from origin of doi’sal to lat.era! line. i.)oi*S5d 

XYII 9-10.; last spine to 4 length of head. Anal ill 9 19; 

third spine little sliorter than last dorsal. ' Pectoral ;:is long a.s 
or a little shorter tha.n head, near]}"" or quite reacliing a.nal. 
Caudill truncate or slightly ernarginate. Caudal peduncle I to 
14 as long as «leep. ■ Colomtion as in //. hirhli 

Five specimens, 120-150 innn long {Wood), 

11. Haplochromis BREYiCEPS, sp. 11. (Text-llg. 9.) 

Deptli of body 3 in the length, length of liejid 3|. Snout a 
little sliorter or longer than diameter. of eye, wliieli is 3 tc.) 3?| in 
lengtli of head, greater tlian dejith of prieorbital or cheelc ; intei*- 
orbital width , 4 ' in length of head, daws equal anteiiorl}’ ; 

' ina.xilliiry ' ".not extending to below eye; teetli in 2 or 3 seiies'; 



TLayluchroinh hreinceps, f. 


45 to ()0 liicuspid teeth in outer series of upper jaw ; 2 series of 
scales on cheek. 14 gill-rakers on lower paid of aiiteri()r areli. 
Pharyngeal teeth small. 33 to 35 scales in a longitudinal scudes, 
5 or i> from origin of dorsal to lateral line. Dorsal XVI-X V"”!! 
11; last spine length of bead. Anal III 9; third spine 
stronger than dorsals, | or a little more than l~ head. Iknd.orai 
as long as head, not reaching anal. Caudal ernarginate. Caudal 
peduncle Ig as long as deep. Silvery ; a narrow dusky baud 
from opercular spot to base of caudal, another along xxpper lateral 
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12. Haplochromis microstomAj sp, n* (Text»6g. 10.) 

IMajym Bouleng. Oat, Afr. Fisb. iii. p. 251. 

Peptli of body 3 in length, length of head to 3J, Snout 
straiglit, as long as or longer than diameter of eye, which is Si- 
te 4 in length of head, a little or considerably greater than pne- 
orbital deptli : interox*bital xvidth 4 in length of head. Mouth, 
small ; ja ws equal anteriorly ; ma.xillary ending a little behind 
nostril ; teeth in 4 well- separated series, inner tricuspid, outer 
bicuspid, 24 to 30 in outer series of upper jaw. 3 or 4 series of 
scales on cheek. 1 1 gill-rakers on lower part of anterior areli. 


Text-figure 10, 



Ilajplochromis mio'ostoma. f, 


Pharyngeal teeth small. 33 or 34 scales in a longitudinal series, 
5 or 6 from origin of dorsal to lateral line. Dorsal XYII 11 ; 
last spine f to I length of head. Anal III 9; third spine a little 
shorter than last dorsak Pectoral as long as head, not reaching 
anal. Caudal deeply emarginate. Caudal peduncle i| as long as 
deep. Silvery ; a dark lateral band from opercnlmn to base of 
caudal ; '.'two series of small;-'dark. .spots, one at base of' dorsal, .thO' 
other' aboxm'lateral line p’ dorsal spotted.' 

Two specimens, 80 mm. ( Wood) and 1 15 mm. {Rhoades) in 
length. 

^ , ■ ''13. ''Haploghromxs';UROMnha,;^^ n. ) ^ -(Text-fig. 11.) 

Depth of body 2| to 3 in length, length of head 24 to 3, Snout 
with straight upper profile, in adult as long as postorbital part 
of head. Diameter of eye 4 to 4| in length, of head, equal to 
or a little less than praeorbital depth, less than depth of cheek ; 
interorbital width 3| to 4 in length of head. Lower jaw a little 
projecting; maxillary not quite reaching vertical from anterior 
edge of eye ; teeth conical in 2 or 3 seines, 35 to 45 in outer 
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series of upper jaw. 3 or 4 series of scales on cheek, II or 12 
giii-rakers on lower part _ of anterior arch. Fl,)a,ryngeavi , teeth 
slender. 33 scales in a longitudinal series, 5 or 6 from origin, of 
dorsal to lateral ]i.ne. I)orsal XYI 9-1 0 ; last spine I- 

length of head, Ana,l III 8-9 ; third spine stronger and sliorter 
than last dorsal. Pectoral -t head, nearly or quite reaeliing aimh 


Text-figure 11. 



’Saplotliromis iiroi(^nic(. f. 


Gaiidal truncate or feebly emarginate. Oandal peduncle .h| to 
1| avS long as cleej^. A series of about 8 dark spots near dorsal 
profile, a second above lateral line, a third on middle of side 
posteriorly confi 11 ent to form a band ; dorsal with series of spots, 
Three specimens, 170 to 200 mm. in total lengtli (IPbocZ), 


„ 14.:':H,APmCHEOMIS FUSCOTJSNlATUSpsp.n.,*; (Text-fig,. 12.) ' 

Depth 'of body '2|,: in length, length -of head. 2|. .Head, 2| ■ 

long as broad. '' Snout a^' little;' .concave ■ in\ front of eye,' thence, 
straight, nearly twice as long as diameter of eye, which is 5 in 
length of head, interorbital width 5, pxteorbh 4. I^ower 

jaw a little projecting ; maxillary not quite reaching \’ertical 
from anterior edge of eye; teetli conical, in 3 ,seri{^s, 60 in 
outer series of upper jaw. Cheek with 4 series of s(*ah‘s, <lepth 
1| diameter of eye. 12 gill-rakers on lower pju-t of anterior 
arch. Pharyngeal teeth small. 34 scales in a longitmlinnl 
series, G from origin of dorsal to lateral lino. Dorsfd XVJ 1 ] ; 
spines strongly increasing to last, which is | lengtli of head! 
Anal III 10 ; third spine stronger and a little shorter than la.st 
dorsal. Pectoral f head, nearly reaching anal. Caudal truncate. 
Caudal peduncle as long aS’ deep* Bides yellowish ; n. dusky 

a series of, dirfqr al with a second 
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series wliicli form an intei'ropted band on and above lafctMMl line. 
..Dorsal with aeries of spots. Anal, witli some ]_)ale (? ret!) round 
spot.s. 

A. single specimen, 175 niai. in total length (IVood). 

Tex:t-ilg‘ure 12, 











15.: IlAPLOCHliOMlS- HOLOTJi:viA, sp. .11, ' , ■ ■ 

Fwratilapia dlmklmta ' (part.) Bouleiig, . Cat.: Afr, F.isb.: ,iii. 
p. '360, fig. 244. 

'Deptli of boiljl 3| in lengtlp lengtli oi; bead 3. Snout de- 
cur ved, aliorfcer than postorbital part of bead. Diameter of eye 
44 in length of lieaxl, erpial bo interorbital width or pr»orbital 
depth, less tliaii ileptli of cdieek. Lower jaw a little projecting ; 
maxillary not extending to below eye ; teetli mostly conical, in 
4 seri'Cs in, iippei' jaw , and 3 .■ in- lower, 6,0, in outer, series mf .iippei- 
jaw. 4 .series of scales on clieek. 11 gill- rakers on lowei- part of 
anterior arcdi. Pharyngeal teeth slender. 30 scales in a longi- 
tudinal series, 5 from origin of dorsaJ to lateral line. 3)oi‘sa] 
XTII ,1' 2 ; last' spiiio I-, head.,- ... Anal tli.ird, spine, stronger 
and nearly as long as last dorsal. Pectoral | length of head. 
Caudal emnrginate. Gaud al ped ancle 14 as long as deep. A 
dark lateral baud from eye to base of caudal fin ; soft dorsal 
with series of spots. 

A single specimen {Moore)^ 190 mm. in total length. 


16. Haplochuomis sxeigaito, sp, n. (Text-fig. 13.) 

Depth of body to 24 in length, length of head 2i to 3. Bnout 
with straight or slightly concawe pi^ofile, as long as postorbifcil part 
of head. Diameter of eye 4 to 4| in length of head, equal to 
deptdi of pneorbital or interorbital wfidtbjt less than depth of cheek. 
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Mouth' oblique ; lower jaw, projecting; 'maxillary not extending* 
to below eye; teeth conical, triserial, 55 to 60 in outer series^ of 
tipper Jaw. 3 or 4 series of scales on cheek. 12 or 13 gill- 
rakers on lower part of anterior arch. Pharyngeal teetli small. 
33 or 34 scales in a. longitudinal series, 6 from origin of dorsal 
to lateral line. Dorsal XV'-X VI 11 ; last spine longest soft 
rays to | length of head. Anal III 10~L1; third spine stronger 
and shorter than last dorsal. Pectoral nearly as long as iiead, 
reaching anal. Caudal trimcate. Caudal peduncle D} as long 
as deep. Silvery; a blackish stripe, half as broad as a scale, 
from opercuhim to base of caudal. Dorsal with series of orange 
spots ; other tins yellowish ( J ) or pel vies and anal blacl^isli tvitli 
red margin ( 6 ), ^ , 

Three specimens, 170 to 1S5 mm. in total length (nboff). 

Text-Jfigure 13. 





Jlaploelircmis strujaius. b 


17. IlAPEOCHRoMis/HiMiraATUS Cninth.,.J8()4, , 

Depth of body 4 in lehgtii, length of head 31. Snout with 
straigiit upper profile, a little shorter than |,)ostorbital pai-t of 
head. Diameter of eye; 5 in length of head, equal to prjeorbital 
ilepth, slightly exceeding interorbital width. ]\'1o1it]i o]»li(|uo; 
lower jaw projecting; maxillary ending far in front of eye; 
teeth conical, in 3 series in upper jaw, 2 in lower; 44 in 
outer series of upper jaw; anterior teeth of second series iu 
upper jaw enlarged. 3 or 4 series of scales on cheek, 11 gill- 
rakers on lower part of anterior arch. Pharyngeal teetli snmli. 
35 scales in a longitudinal series, 5 from origin of dorsal to 
lateral liiTo. Dorsal XVI 11; last spine ^ lengtli of head. 
Anal III II; third spine as long as anep stronger than last 
dorsal Pectoral f length of head. Caudal slight!}" emarginate. 
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Caudal peduncle twice a-s long as deep. Silvery ; an opercular 
spot ; a blackish lateral stripe, half as broad as a scale, ending in 
a spot on base of caudal fin. 

A specimen of iC5 inm. {Wood)^ devscribed above, lias been 
compared with the type, a skin 220 mm. long. 

18. ilA;pLoaHiiOMis AuiiiTUS, sp. n. (Text-%. 14.) 

Deptli of body 2i in length, length of head 3. Snout 
convex, a little shorter than diameter of eye, which is twice 
pneorbital depth , 3 in length of head ; interorbital’ widtli 4;| 
i 11 head. Jaws ecpiai anteriorly ; maxillary extending to below 
eye ; teeth in 2 series ; 66 bicuspid teeth in outer series of upper 
jaw. 3 series of scales on cheek. 13 gill-rakers on lowei* part of 
anterior arch. Pharyngeal teeth small. 32 scales in a longi- 
tudinal series, 5 from origin of dorsal to lateral line. Dorsal 


Text-iigure 14. 



Ilajdfwhromis anr Nat. sixe. 


X V' 10 ; last spine a. little less than | length of head. Anal III 9 ; 
third spine stronger tharr aiKl nearly as long as last dorsal. 
Pectoral as long ns head, reaching anal. Caudal ratlier dee^jdy 
enmrgiiiate. Caudal peduncle a little longer than deep. Silv er/-; 
a. lhackish opercular spot; a dark spot on lateral line below 
spinous dorsal ; series of spots on soft dorsal and caudal. 

A single specimen, 80 mm. in total length (Wood). 

19. IlAPLOCIIilOMJS TETEASTIGMA Giiiith., 1893. 

Tlltqna tetrastignia Bouleng. Oat. Afr. Fish. iii. p. 250, fig. 168. 

Depth of body 2| to 2|- in length, length of head about 3. 
Biioiit with, straight or convex prohle, nearly as long as post- 
orbital part of head. Diameter of eye 3j| in length of head, 
interorbital width 4, prseorbital, depth 4. Jaws equal anteriorly ; 
maxillary not extending to below eye ; teeth in 3 ox* 4 series, outer 
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l>iciis,pi(i, about 60 in outer series of upper j.-iw. , e or 4 series 
of scales on clieek. 10 or 11 gill-rakers on lower pai't of anterior 
arcb. Lower pliaryngeal a small weak, plate l)eai‘iiig small 
compressed bicuspid teeth. 30 to 32 scales in a iongitiidinal 
series, 5 from origin of dorsal to lateral line. l)orsa,[ XI 
XV iO-Il; last spine | to | lengtli of.luanL Anal III 8-4) ; 
third spine, a little shorter tlyrn last dorsa.L Pectoral as long 
as or ;i little sliorter tlian head, reaching origin of anal or 
a .little beyond. Caudal sliglitly enuirginate. Ca.iida,] peduncle 
1| to 14 as long as deep. Silveiy; four blacldsli spots, tlie hrst 
on opercuiuri). the .second on upper lateral line below spinous 
dorsal, tlie third on side Itelow so.ft dorsal, the fourth at br.se of 
caiuial. 

Three of the types, 106 to 110 mm. in total lengtli. 

20. Hablochromis placodox, sp. n. (Text- fig. 16.) 


Beptli of body to 2| in length, length of head aliont 3. 
Snout with straight or convex profile, shorter tlian postopbital 
part of head. Diameter of -eye' equal to or greater tlifin .deptli 
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last spine | to J lengtli of head. Anal III 8-9 ; third spine 
to f head. Pectoral as- long as head, extending nearly' to middle 
of anal. Caudal emaiginate. Caudal peduncle 1| to Ig as long 
as deep. Silvery ; a blackish spot on opjei’ciiluiii ; two large 
blackish spots on upper lateral line, expanding upwards towards 
spinous and soft dorsal ; a blackish spot at base of caudal. 
Dorsal and caudal witdi series of orange spots; males with a 
pale edge to doi*sal and lower fins dusky, the anal with ocelli. 

Five specimens, 130 to 180 mm. in total length (TFoaf//). 

2 L Haplochiiomis intermedius Giinth., 1864. 

Paratilapia intermedia (part.) Bouleng. Oat. Afr, Fish, iii, 
p. 363. ■. 

. Depth of body 2| in length, length of head 3. Snout with 
straight profile, shorter than postorbital part of head. Diameter 
of orbit nearly equal to depth of prmorhital, which is 4| in 
length of head . J a ws equal anteriorly or lower perhaps sliglitly 
projecting ; lower jaw f length of head ; prmmaxillary pedicels 
not reachmg orbits; maxillary not extending to below eye ; 
teeth small, conical, in 2 or 3 series, about 70 in outer series of 
upper jaw. 4 series of scales on cheek. 34 scales in a lough 
tudinal series, 5 from origin of dorsal to lateral line. Dorsal 
XTI 11 ; spines strongly increasing to last, which is nearly *1 
length of head. Anal III 9 ; last spine head. Pectoral as 
long as head, reaching anal. Caudal rather deeply emarginate. 
Caudal peduncle a little longer than deep. Bilvery ; traces of 
two dark spots on upper lateral line ; dorsal with series of spots 
and a pale edge ; anal with several spots. * 

The, type, a. skin, 185 mm. long. ' ' ■ . , 

Boulenger’s figure (Cat." Afr., Fish,: iii. fig. ,247) ' represents the' 
body and fins correctly, but-'the. head is ' inaccurate,' the prseorbital 
.beirig toO'. narrow, ; also the four black'- ■■spots depicted : are taken 
from a spe,eimen'Of ,.--,■ 

"II , interraediHs is well <listinguis]ied from iJ. qiwdrimamlatns 
by fhe deeper prannlntal, deeper cheek with 4 semies of scales, 
shorter prammxillary pedicels, the number of dorsal spines (16 
instead of 17 oi* 18), ami the form of the spinous dorsrd fin. It 
shows much, closer agreement with H, placodon^ but has the 
teeth in fewei* series, smaller, and conical instead of cuspidate ; 
also tiio lower jaw is notably longer. 

22. IlAPLOGHROi^ris MODESTUS Giinth., 1893. 

Paratilapia modesia (part.) Bouleng. Cat. Afr. Fish. iii. p. 326, 

Depth of body 3 in length, length of head 2|. Snout with 
straight profile, as long as postorbital part of head Diameter 
of eye'4i in length of head> a, little, greater than prieorbitii 
depth, equal to depth of -cheek; in tororhital width Sinlbngiih, 
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of lieacL Lower jaw projecting; end of maxillaiy not far short 
of vertical from anterior edge of eye ; teeth coiiica.l, in 3 
series, 70 in outer series of upper jaw. 4 series of scales on 
cheek. 12 gill-rakers on lower part of anterior arch. Pharyn- 
geal teeth slender. 32 scales in a longitudinai series, 5 from 
origin of dorsal to lateral line. Dorsal XYI 1 1 ; last spine | 
length of head. Anal III 10 ; third spine stronger and slightly 
shorter tliaii last dorsal. Pectoral ? Caudal 1 (perhaps truncate). 
Caudal peduncle as long as deep. Colour? • 

A single specimen, 150 min. in total length. 

23. Haplochromis woobi, sp. n. (PI. 11.) 

Paraiila'jna modesia (part.) Bouleng. Cat. Afr. Pish. iii. p. 326. 

Depth of body 2| to 3 in length, length of head 2| to 2|. 
Snout ’with straight profile, as long as postorbital part of liead. 
Diameter of eye 3|- to 4 in length of head, equal to or greater 
than depth of pra?orbital oi- cheek ; interorbital width 6 to 7 in 
head. Lower jaw projecting ; maxillary not extending to below 
eye; teeth conical, in 3 or 4 series, 55 to' 70 in outer series of 
upper jaw. 3 or 4 series of scales on cheek. 11 or 12 gill- 
rakers on lower, part: of anterior arch. . ■■ Phai’jmgeal teeth slender:, 
32. or ,33 , scales., in a' longitudinal . series, 5 or 6 from 'origin of 
dorsalto I literal line. ' ,.Dorsa.i 'XV-XYI- 9-10; ..last: spine. L to 
I, longest'' soft, rays |, to | length. - of Iiead. ■ .'Anal 111' .9-10 ; 
third., spine stronger than ....jind -about' as. long, as. la.st .dorsal.. 

■ Pecto.i*a.l. '-.a dittle sboiter ., -, than - head, . -refichiiig ■ ' Ca.udal 

trunGate ^ or.- .slightly’’-., emarginate,- 'angles- sometimes rounded. 

: Caudal, peduncle ; as , ''long ' a.s' ■■■'or '"' a - little long-er "than,,, ■. deep. 
Silvery ; fibout 10 faint dark- cross-bars-; ,an opercular spot a', 
series of small dark spots near dorsal profile; a large dark >spot 
oil side below spinous dorsal, a second belo’^v soft dorsal, a third 
at .- base of caudal. ' Dorsal and ca.uda.l- with''- series-, of (,)range spots ; 
in .males : (:Io,'rsaI- -with, .blackish .intrainarginal baud and orange 
edge-;, .pel-vics and anal blackish, -latter-'-witii- orang'e spots. 

-, „ Six. -specimens, '130 to ,210' ni-m-., ''.long'. {Wood) fo'wo ' in, poor 
condition also belong to this species. 

,' ;',-24.,,'.Ha-plochbomis ,CHRYsomms.Bo-iiIe,ng.., 1908. ■ 

,-, ^ ckr^so7wm^^ -Cat. Afr. Pish,.- iii.'.p, --,'3'6-2, 

%' 24A-..:,. 

Depth of body 2i to 3 in length, length of head 3 to 
Snout with straight profile, as long as or a little shorter tlian 
diameter of eye, which is about twice depth of prseorbital, 2| to 
3| in length of head, interorbital width about Jaw’s equal 
anteriorly ; priemaxillary pedicels extending to between anterior 
edges of orbits, I length of head;, maxillary not extending to 
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arch. Pharyngeal teeth small. 31 to 34 scales in a longitudinal 
series, 5 or 6 from origin of dorsal to lateral line. Dorsal XV- 
XVI 9-11 ; last spine f to i length of head. Anal III 9-11 ; 
third spine about |- liead. Pectoral as long as head, reaching 
anal. Caudal scaly, slightly emarginate. Caudal peduncle as 
long as or a little longer than deep. Silvery with four blackisli 
spots, one on operculum, the second on and under lateral line 
below spinous dorsal, the third below soft dorsal, the fourth at 
base of caudal ; males usually darker, often with yellow back. 

Several specimens^ 100 to 130 mm. long. 

25. Haplocheomis quahrimactjlatus, sp. n. 

Faraiilapia interniedia (part.) Bouleng. Cat. Afr. Fish. iii. 
p. 363. 

Depth of body 2^ to 2| in length, length of head 3 to 3|-. 
Snout with straight prohle, shorter than postorbital paid of berid. 
Diameter of eye 4 to 4| in length of head, depth of prteorbital 
5 to 5 1, interorbital width 3|. Jaws equal or lower slightly 
projecting ; pnenxaxillary pedicels eictendiiig to betuveen anterior 
edges of orbits, | length of head; maxillary not extending 
to below eye ; teeth small, conical, in 2 or 3 series, 2 or 3 
series of scales on cheek. 24 to 27 gill>-rakers on lower part 
of anterior arch. Pharyngeal teeth small. 34 to 36 scales in a 
longitudinal series, 5 or 6 from oiigin of dorsal to latera.l line. 
Dorsal XVlI-XVlir 11-12; spines equal or slightly increasing 
from seventh or eighth, last | to | length of head. Anal III 
10-12; third spine 1- to head.b Pectmul as long as or shorter 
than head, not orharely reaching anal. Caudal scaiy, emarginate. 
Cau dal peduncle a little longer than deep. A blackish spot on 
operculum, a second under lateral line below spinous dorsal, 
usually a third between lateral lines and a fourth at base of 
caudal. ■ 

Seven specimens (^Shoatles, Whpte), 170 to 200 mm. long. 

■ 26, IlApnoeufiioMis 'SPHJEE03>oN,..'ap./ii--;,XFext-hg. 'D 

(part.) Boulengi'Cat. 'Air. Fish, iii*.'pr 2r>3.,;' 

Depth of body 2|- to 3 in length, length^^^^^^o 3|. 

Snout with straight profile, as long as or a little shorter tlian 
diameter of aye, which is 3 to 3|-in length of head, interorlutal 
width 4, pKCox'bital depth 5. Jaws equal anteriorly ; maxillary 
not extending to below eye; teeth in 4 to 6 series, 40 to 60 
bicuspid teeth iu outer seines of upper jaw. 2 to 4 series of 
scales on cheek. 9 or 10 gill-rakers on lower part of anterior 
arch. Middle pharyngeal teeth large, with spherical crowns. 
31 or 32 scales in a longitudinal series, 5 fix)in origin of dorsal 
to lateral line. Dorsal XY-XYI 10-12; last spine about 
length of head. Anal III 8-9 ; third spine usually a little 
shorter than last dorsah Pectoral about as long as bead, reaching 
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anal. Caudal slightly eniargina.te. Caudal peduncle I— to 1| 
as long as deep. An opercular spot ; a blackish band from 
na.pe to caudal. 

Eire speciniens, BO to 125 mm. long {Wood., Rhoades)., and a 
skeleton. 

Text-figure 16. 







Maplochromis I-. 

,.27. HitPLOCHlK)MIS ERICmtEXIA, sp. II,'- \(Text-fi.g\ 1 

,:p3Jepth -.of , .body -3^ To' ■ 3|-dn' length, length of head 3 to 3J, 
Snout with straight profile, nearly as long as or shorter than 
diameter o£ eye, which is 2| to 3 in length of head, interorbital 

Text'hgure 17. 




I* 




Haploelirmnis ei'icot^senia. Nat. me.^^ ^ ^ 

v/idth 44 , pneorbital depth 5-| to 6. Jaws equal anteriorly; 
maxillary not ^exten^ng &lpwy;^:;;v';t0e#^ 
bicuspid teeth in 
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in adult. 31 scales in a longitudinal series, 7 from origin of 
dorsal to lateral line. Dorsal XV-XVI 11; last spine | or a 
little more than lengtli of head. Anal III 9-10; third spine 
as long as last dorsal. Pectoral head, not reacliing anal. 
Caudal slightly ema.rginate. Caudal peduncle 1| as long as deep. 
Bilvery ; an opercular spot ; 8 faint darlc cross-bars on body ; a 
blackish band, more or less broken up into a series of spots on 
the bars, finin nape to middle of bfise of caudal. 

Two specimens, 65 and 72 mni. in total length (IFoocl), 

28. ITaplochkohis latepisteiga Gun tin, 1864, (Text-fig. 18.) 

Ohrornis laterhtriga (part.) Ciinth. P. Z. B. 1864, p. 312. 

Tikvpia (part.) Boiileng. Cat. Afr. Fish. iii. p. 253. 

Tilapia lethrrmis (part.) Eonleng. t. c. p. 254. 

Depth of body 2| to 3 in length, length of head 2 1. Snout 
with straight upper profile, as long a,s postorbital part of head. 
Diameter of eye 4 to 5 in length of head, interorhital width 3i 
to 41, depth of praeoihital 3A to 4. Lower jaw a little projecting ; 



IlaplochrumU ialerutriga . 


maxillary exposed distally, ending below nostril ; teeth in 3 or 4 
scries, inner small ; 40 to 55 bicuspid teeth in outer series of 
upper ja,w. Cheek with 3 to 5 series of scales. 13 gilLi'akers 
on lower p;n‘t of anterior arch, A group of large blunt teeth on 
posterior part of lower j)haryngeaL 34 scales in a longitudinal 
series, 6 from origin, of dorsal to lateral line. Dorsal XV-.XVI 
10-11 ; last spine to I length of head. Anal 111 9; tliird 
spine stronger and a little shorter than last dorsal, Peetoi-al | 
or 4 head, iieuady or quite reaching atial. Caudal densely scaled, 
slightly emarginate. Caudal peduncle as long as deep>. A 
Idackish hand from in front of dorsal fin to upper part of base of 
caudal ; an opercular spot; and caudal spotted.. 
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29. Haplochromis plagiot/ENIA, sp. n.. (Text-fig. 19.) 

TUapia lateristriga (part.) Bouleiig. Cat. Afr. fiisli. iiO p. 2 aJ. 

Depth of body 2| to 3^ in length,’ lengtli of head 3 to 3;] . 
Snout with straight or slightly convex profile, as long as or a 
little longer, than diameter of eye, wdiieh is 3 to 4 in length of 
head, greater than prfeorbital deptln ecjual to or gi*eater tliaii 
depth of cheek : interorbital width 3| to 3| in head. Jaws equal 
aiiteiiorly ; maxillary not extending to below eye ; teeth in 2 to 
4 series; 35 to 50 bicuspid teeth in outer series of upper jaw. 
3 or 4 series of scales on cheek. 8 to 11 gill-rakers on lowei' part 
of anterior arch. Pliaryngeal teeth small, compressed, those of 
the series on each side of middle line a little enlarged.^ 31 to 33 
scales ill a longitudinal series, 5 or 6 from origin of dorsal to 
lateral line. Dorsal XY-XYI iO-ll ; last spine about 1 lengtli 


Text-figure 19. 



TlitpIocJirom is plaffwtfBma, tt 


of head. Anal III 8”9 ; to 4 head Soft <lorsid, 

anal, and pelvic fins proiiueed in inales. Pectoral as long as or a 
little shorter tlian head, nearly or quite reaching anal. Caudal 
slightly emarginate. Caudal peduncle longer than deep. A dark 
band from nape to middle of base of caudal ; dorsal and cundal 
usually with series of spots ; males darker in colour, with <'la.rk 
fins, the dorsal with a pale edge. 

17 specimens, 70 to 110 mm. in total length (lihaades, Ifood)^ 
all but one with 15 dorsal spines. 

30. Haplochromis MELANOT.iENiA, sp. n. (Text-fig. 20.) 

^ Depth of body 2| to 2| in length, lengtli of head 2| to 3. 
Snout straight, declivous, nearly as long as or a little longer than 
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nofc less than depth of cheek. Jaws equal aiiteriorly ; maxillarv 
extending to below anterior edge of eye ; lips thick; teeth in 
4 or 5 well-separated series, conical, or outer bicuspid and inner 
tricuspid in young, 40 to 50 in outer series of upper jaw. 3 or 4 
series of scjiles on , cheek. 9 or 10 gilhrakers on lower part of 
anterior arch. Lower pharyiigeal stout ; middle teeth conical or 
slightly compressed, modera.tely strong, set well apart, only 8 in 
the series on each side of middle line. 33 scales in a longitudinal 
series, 5 from origin of dorsal to lateral line. Dorsal 
10“ 11 ; last spine about length of Imad. Anal III 9 ; third 
spine stronger than dorsals, to -4 head. Pectoral as long as 


Text-figure 20. 



liaplocJiromU meJcniotmikt, 


head, reaching anal. Caudal truncate or slightly emargiuate. 
Caudal peduncle l-J- to 1 1 as long as deep An opercular spot ; a 
bhiekish band from nape to caudal; series of orange spots oh 
dorsal.'^" 

Three specimens, 120 to 170 mm. in total length ( IFoccZ). 

■ ; '31., Haplochkomis'OUEKtheki, ' spV.m ' ,, , , ' 

4.,, P. ■Z.S. 1864, p,.'31„2.: : 

Tilapm lateristriga (part.) Bouleng. Cat. Afr. Fish. iii. p. 253, 
fig. ' 170.; , ■ ■ 

. ' Faratilapia diniidiata (part.) Bouleng. t. cap. 360. 

Depth of body to 3 in length, lengtli of head 3rt to 31. 
Snout, with straight or slightly convex profile, shorter than post- 
orbital part of head. Diameter of eye 3| to 5 in length of head, 
greater (young) or less (adult) than depth of pra^orbital, less than 
depth of cheek ; interorbital width about 4 in length of head. 
Lower jaw a little shorter than upper ; maxillary not extending 
to below eye ; teeth in 3 or 4 sexaes, outer bicuspid in young, 
conical in adult, 40 to 70 in outer series of upper jaw ; anterior 
outer teeth* of lower jaw dir^ted, outwards. 3 or 4 series of 
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scales on cheek. 13 or 14 gill-rakers on lower part of' ajiteiior 
arch. Pharyngeal teeth small, none enlarged. '33 10 35 scatea 
in a loiigitiidiiial series, 5 from origin of dorsal to lateral line. 
Dorsal XYI-XYII 10-12; last, spine | to 1 leiigtli of head. 
Anai III 8-10; third spine stronger and shorter tlrin last dorsal. 
Pectoral as long as liea^d, usually not reaching anal. Caiidjii 
slightly emarginate. Caudal peduncle longer than deep. 8ilvery ; 
an opercular spot ; a, Idackish band from na.pe to caudal ; usrmily 
a series of dark spots at base of doi'sal ; series of orange spots on 
dorsal fin. ' , 

Seven specimens of 130 to 190 mm, (IFoorZ), the one figured by 
Boulenger (lihoudes)^ and one of the types of C. laUrisiriga a 
sldii 245 iniri. long. ■ ' ' 

■32. B^AimoomioMis MELAKOKOTiTS, sp. n. , (Text-fig. 21.) 

Depth of body _2f to 3 in length, length of head 3}. Profile 
of 1 lead evenly decurved. Snout | to diameter of eye, whieli 
■iS" ,3 " to '3| in length: of h-ead, greater than' depth of pneorldtal 


Text-figure 21. 



Maplochmmis m&lamna^t'us. f. 


or cheek'; :interorbital';widthh;ii|;-tp ''i./in 'lieach ' lTa.ws" equal 
anteriorly; maxillary not extending to lielow eye; teeth in 4 or 
5 series; 40 to 60 biscuspid teeth in outer wseries of unper jaw. 
4 series of scales on cheek. 12 gill-inkers on lower part of ante- 
rior arcln Pharyngeal teeth small, none enlarged. ;>4 -35 scales 
in a longitudinaf series, 6 from origin of dorsal to lateral fine. 
Dorsal XYIII-XIX 10 ; last spine f to | length of hea,d, longest 
soft rays | head. Anal III 10 ; third spine from less than ^ to 
more than | head. Pectoral as long as or a little shorter than 
head, nearly or quite reaching anal. Caudal slightly emarginate. 
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33 » HAPLoeHROMis BRETis Bouleng., 1908. 

Tilapm hreAm Bouleng., Cat. Afr. Eisli. iii. p. 26'2, iig. 177. 

Depth of boily 2,]- in length, length of head 2|. Snout convex, 
shorter than diameter of eye, which is twice piveorbital ileptli, 
21^ to 2 1 ill length of head: interorbital width 4 in head. Ja.ws 
equal anteriorly ; maxillary extending to below anterior edge of 
eye ; teeth in 2 or 3 series ; 65 to 80 bicuspid teeth in outer series 
of upper jaw. 3 series of scales on cheek- S or 9 gilhrakers on 
lower part of {interior arch. Pharyngeal teeth small. 31 scales 
in a longitudinal series, 6 from origin of dorsal to lateral line. 
Dorsal XY 12; last spine a little less than h length of head. 
Anal III 9 ; third spine stronger than dorsals, § head. Pectoral 
as long as head, reaching anal. Caudal emarginate. Caudal 
peduncle as long as deep. Silvery ; an operciilar spot ; a ilark 
band from nape to base of caudal. 

Two specimens, 70 and 75 mm. in total length. 

34. Haplochiiomis wpot-ekia Bouleng., 1902. 

Favatiktfpm notoUBnia J^^ Cat. Afr. Fish. iii. p. 359* 

Depth of body 2| to 3 in length, length of head 2| to 3. 

Sno lit deeur veil, shorter than postorbital part of head . D iameter 
of eye to 4| in length of head, interorbital width 3 to 31, 
prffiorbital depth 4 to 4|. Jaws equal anteriorly; maxillary 
extending to below anterior margin of eye ; teeth in 3 to 5 
series, outer biscaispid in young, conical in adult, 75 to 90 in 
outer series of upper jawn 3 series of scales on cheek. 12 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth small. 
35 or 36 scales in a longitudinal serie.s, 6 from origin of dorsal 
to Literal line. Dorsal XYI-X YII 10-12 ; last spine length of 
head. Anal III 9-10 ; third spine | to \ head. Pectoral a little 
shorter than head, reaching origin of anal. Caudal emarginate. 
Caudal pediHiele ■ 11 as long as .■■deep.; ". An opercukr .spot 'a 
blackish band on each side of back from origin of dorsal to caudal; 
dorsal and cuiadal with bars or series of spots ; lower fins tinged 
w.lth'Orange.' ' ' ; 

The type and three speeimens of 180 to 250 mm, (JFcmi), 

35, ITaplochromis lepturus, sp. n, (Text-hg. 22.) 

’Fa^'aiilcqna rhoadesii (park) Bouleng. Cat. Afr. Fish. iii. }>. 361. 

Depth of body 34 to 3f in length, length of bead 3 to 31. 

Snout decnrved, a little sliorter than postorbital part of head. 
Diameter of eye 4-J- to 6 in length of head, interorbital width 
3| to 4, depth of praeorbital 4 to 44. Jaws equal anteriorly; 
imixiilary extending to vertical from anterior edge of eye; 
teeth conical, in 3 to 6 series, 70 to 90 in outer series of 
upper jaw. 4 or 5 series of scales on cheek. 11 to 13 gill- 
rakers on lower part of anterior arch. , Pharyngeal teeth small, 
37 to 39 scales in a longitudinal series, 6 or 7 from origin of 
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dorsal to lateral line, Dorsal XVII last spine from a 

little less tlian -J- to nearly f length of head. Anal III, 10™1I , 
third spine vStrongeranda little shorter tliaiilast dorsail. Pectoral 
I to g length of head, not reaching anal. Caudal emargiiiate, 
Caucfal peduncle 1| to 2 as long as deep. Silvery ; hack darker ; 


Text-figure 22. 



HapJochromis leptnms. 


an opercular spot ; a dark band from origin of dorsal to caudal 
(absent iii the largest specimen, which is darker than the others); 
series of spots on dorsal. ■ 

Five specimens of 170 to 240 niin. (IFoor-?) and one of 360 mm. 
(EhoMes)* t , . 

36. Haploohromis rhoadesii Bouleng., 1908. 

Faraiilcifia rhoadesii (part.) Bouleng. Cat. Afr. Fish, iii, p. 361, 
fig.^245., 

Depth of body 2| to 3 (adult) or Bf (young) in tlie length, 
length of head 2i to 3. Snout decurved, as long as postoi,*])ital 
part of head. Diameter of eye 4 to 5 1 in length of Ivea.d, inter- 
orbital width 4 to 4|, depth of prseof'-bital 3.| to 4|. Lower jaw 
usually a little projecting ; maxillary not extending to below ey(^ ; 
teeth cuspidate in }xumg. conical in adidt, in 3 to 5 series, (>0 to 
80 in outer 'series of 'Upper; jaw* ■■ ■ 4 or' fi 'series '..of ' scales on chee-k. 
11 or 1 2 gill-rakers on lower part of anterior ainh. Pharyngeal 
■teeth small.' '35 to -scales i-n-'a longitudinal series, froia,,., 

.'origin .of .dorsal to lateral line. ; ■ .Bonsai 'XV-X'YII il-»Kh';', spines' 
equal or slightly increasing from sixth or seventh, last to i 
length of head. Anal III 10 ; third spine stronger tlmn dorsals, 
I to § head. Pectoral | to | head, reaching vent or origin of 
anal. Caudal emarginate. Caudal peduncle to If as long as 
deep. An opercular spot ; body with or without faint dark ci-oss- 
bars ; a blackish band from nape to caudal ; dorsal with series of 
spots. 

The type (250 mm.) and a series of specimens 120 to 250 mm. 
long (U^ocd). 
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37, 'Haploohromls atbit/Eniatus, sp. n*' (Text-fig,'230' 

Deptli of body 2| in length, length of head 3. Snout with 
straigiit profile, nearly a.s long as postorbital part of head. 
Diameter of eye 4 to 4|- in length of head, interorbital width 4, 
depth of prasorbital 4 to 4-|-. Lower jaw slightly projecting ; 
maxillary iiot quite reaching vertical from anterior edge of eye; 
teeth in 3 sexnes. outer bicu.spid or some conical, 70 in outer series 
of ii|>per jaw, 4 series of scales on clieek. 11 gill-rakers on lower 
part of anterior arch. Phaiyngeal teeth small. 33 or 34 scales 
in a longitiuiinal series, (5 or 7 from origin of dorsal to lateral 
line. Dorsal XYI 10-11 ; spines equal or slightly increasing' 
from tlie sixth, last | or a little more than f length of head’. 



llaploehramis atritc^n'Mtm. L 


Ana] III 9 ; third spine head. Pectoral as long as liead,. 
extending a little beyond origin of anal Oaiulal eniarginate, 
Oa.u(lal peduncle 11 to I f as long as deep. An opercular s|;>ot ; 
a blackish band from, nape to caudal; dorsal and caudal with 
series of spots. ’’ ‘ 

Two specimens, 150 and 170 itoi, long ( irorx:/). 


■ ■ ■ ' ■ 38', 'HApLocHm')M'is’''SritoKa 'sp? nt' ' '""('Fl , 'fig, ’ 2'.)'' " s' 

Faratilapia (parL).' Bbulehgl' Cat, , Alr^ , Pish ^ iii* p*.- 

Depth, of bpdy head hhqithl.r' 

Snout decurved,, as'' 

eye 4| tb 5| in hWi W thm pf#orhi^ 

cheek; intem^bital ‘)^dth 

a little projecting! teeth 

conicsal, id B nr. 4 

upper jaw. 5 cl:’ 6 series of scales on cheek. -iO^or 11 gilk 




T12' ; 'MR»'<:,V TATE .llEGAN.OiT THE ,,, 

rakers on lower' part of' anterior arcln , , P.barjr!geal fceetli slender.' 
36 .scales in a longitudinal sex’ies, 6 or 7 from origi'n. of doi’sal 
to .lateral line. Dorsal XYI 12;' last spine length of Iiead. 
Anal. Ill 9-10; third 'spine as long aS' and' stronger tluin last 
dorsal. ' Pectoinl | to -i bead, not reaeliing a-nisJ'; CJainkii 
eniarginate* Cauda! peduncle ,.1|' as long as deep. ' .A large black 
spot on prjeoi'bital ; an opei'cular spot; a black isb bjind on eaeli 
side of back from origin of dorsal to caudal. 

Seven specimens (Wood, Ehoades, liendall) 150-240 iiiin. in 
total length. 


39, Haplochromis LOXGIPES, sp. n. (FLY. %/2.) 

Depth of body 3.| in length, length of bead 3. Snout decurved, 
twice as long as diameter of eye, which is 5. 4 in length of bead, 
less than depth of prfeorbital or cheek ; interorbital width 4.| in 
lengtlt of head. Lower jaw^ a. little projecting ; maxillary not (|iiite 
reaching vertical from anterior edge of eye. Teetl^ conical, in 
3 series, outer rather strong, 45 in upper jau% 5 series of scales 
on cheek ; 13 gill- rakers on lower part of anterior a-rch. Pharyn- 
geal teeth slender. 37 scales in a longivaidinai scries, 6 from 
origin of dorsal to lateral line. Dorsal XYI 12 ; spines strongly 
increasing to last, which is f length of head. Anal III 10 ; thii'd 
spine I length of bend. Soft dorsal and aim I produced, pointed. 
Pectoral | length of head ; pelvics as long as head. Caudal 
emarginate. Caudal peduncle 1| as long as deep. An opercular 
spot ; a blackish hand on each side of back from nape to base of 
caudal.""'"' ' ' ■'''"■.*"'1-' 

A single specimen, 260 mm. in total length. 


40. Haplochromis aERULEUs Bouleng.,, 1908. 

Chcmipsochromls ccerulms Bouleng, Ca.t. Afr. Fish. iii. ]>. 4*i3 
%. 295. 


Closely related to the preceding, differing as follows i — I)e|.)th 
of body 4 in length, head 3|. Snout 21 diameter of eye. which 
is 6 in length of head. Interorbital wi<ftb 4 in head. Maxillary '' 
not nearly reaching vertical from anterior e<%e pf eye, 11 gill- ' 
rakers on lower part of anterior arch. Caudal pedtmclo twice as ' 
long as deep. 

Total length 255 inm, 

4L, Hapj:/>ckeo«is,/BAoI¥>oexr, sp. n. (Text-fig. 24.) 

of 'head nearly 8,'' 

• as .■ ^ 
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ckeek; 13 or 14 gill-rakers on lower part of anterior arch. A 
group of enlarged teeth with spheiical crowns on posterior half of 
lower pharyngeal, 33 scales in a longitudinal series, 6 from origin 
of dorsal to lateral line. Dorsal XYI 10; last spine | to 
longest soft rays | to 4 length of head. Anal III 9 ; third spine 
f head. .Pectoi*al longer than head, reaching middle of anal. 
Caudal einarginate. Caudal peduncle longer than deep. Silvery ; 


Text-figure 24. 



Maploohromis macrochir. 


an opercular spot ; about 10 faint dark cross-bars ; dorsal and 
caudal with series of spots ; anal, in male, with several ocelli. 
Two specimens, 115 and 130 mm, long { Wood), 


42. Haplocheomis aegyeosoma, sp. n. (Text-fig. 25.) 

Tilapia macrophtJmlma (part.) Bouleng. Cat. Afr. Pish. iii. 
p. 261. 


Depth of body equal to length of head, 34 in length of flsln 
Snout decuiwed, shorter than diapieter of eye, which is 3 in length 
of head, twice depth of prtBorbital or cheek ; interorbital width 5 
in length of head. Jaws equal anteriorly; maxillary extending 
to below anteidor edge of eye; teeth in 2 or 3 series, 50 in outer 
series of upper jaw, mostly bicuspid, but the last few on each side 
conical : 2 series of scales on cheek, 11 gill-rakers on lower part 
of anterior arch. Last few teeth, qf two middle series of lower 
jiharyngeal enlarged. ' 33 :scalei a. longitudinal series, 5 from 

origin of dorsal to latei'^.^lihev C.Dqrsal. XTJI 10 ; list 
" nearly | length' of hqady; thiW;ep^ 

Pectoral ' as long: ^■'Candil' 

■ " ■ : dorsal wa 
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A single specimen, one of the types of f. macroplahdma, 

75 iBiii.'iH total leiigtb. 


Text-figure 25. 



Hajyhn-Jiromfs ai'gtjnmma. Nat, size. 


43. MACTIOPIJTHALMHS IfiOS. 

Tlliipki wacmphihalma (piirfc.) Bouleng. Cat. Xtr. Fish, iii. 

Depth of borly 2-| to 3 in lengtl^ length of liead 3. Hiiont wiili 
alightiy convex jirofile, sliorter than diameter of eve, which is 
24 in length of head, twice depth of prteorhital oi* clieek, oi' intm’- 
orbitai width. Lower jaw a little shorter than u[iper ; maxillary 
not extending to below eye ; teetli in 2 series, 50 <u* 00 bicuspitl 
teeth ill outer series of upper jaw, anterior outer t.c'etfi of lower 
jaw directed outwards. 2 series of scales on clieek. 12 or 13 
gill -rakers on lower part of anterior arch. Last few to^etli e>f 2 
middk‘ series of lower pliaiyngeal a little enlarged. 32 or 33 
scales in a-. longiiiuUnal series, 5 from origin of dorsal to hit(‘ral 
line. Dorsal XYI 10 ; last spine nearly ■}j lengili of head. Anal 
III 8 ; tliird spine as long as la.st dorsal. Pectoral a, little longer 
than head, extending to above^ anal. (Ludnl emarginate. 
Caudal peduncle 1. I as long as deep, Hilvery, 

Four 8]iecimens, 70 to 80 mm. in total lengtii (hiumies). 

44. Haplochiiomjs lbhcisgus, sp. m (Text-fig. 26.) 

Depth of body 3|- to 3;| in lengtli, lengtli of bead 3j to fi.j. 
vSiiout with stmight or slightly convex profile, a little sh<n‘ttM‘ 
than diameter of eye^ ^dneh is 3 in length of head, twice prav 
orbital depth ; ■ iaterorbiW width 4| in heath Jaws e(|iml 
anteriorly 5 ro^xg}»ry;not extending 'tn below eye 5^ teeth in 2 or 
3^ series:, 45 .feeetb'in; outer serie^.,<^f; .upper j^w. ' 2 or 3 

,, of f*art of anterioi* ; 

' inlilongitudmal 
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stronger Aiid as long as or a little sliorte!* than last dorsal. 
Pectoral f to | head, not reaching anal. Caudal einarginate. 
Caudal peduncle as long as deep. Bilverj ; dorsal and caudal 
with series of spots. 

Two specimens, 75 and 80 mm. long [lihoades^ Wood), 



45. ilAPLOCimoMis iNORNATiTS Bouleng., 1908. 

TUapxaymo'nuita Bouleng. Oat. Air. Fish. iii. p. hg. 178. 

Depth of body 3 1 to 3| m length, length of head 3|. Snout 
shorter than diameter of eye, which is 2| to 3 iu length of head 
and twice depth of prfBorbital or cheek ; interorbital width 4r[ in 
length of head. Jaws ecpial anteriorly ; maxiilaiw not extending 
to below eye ; teeth small, in 3 series ; 50 bicuspid teeth in outer 
series of iippei\iaw, 2 oiv 3 series of scales on clieek. 15 or 16 
giil-rakers on lower part of anterior arch. I^haryngeal teeth 
sinalh 34 to 36 scales in a longitudinal series. 5 from origin of 
dorsal to lateral line. Dorsal XYI-XVIII 11-12 ; last spiiie |- 
length of head. Anal III 9; tliird spine nearly as long as last 
dorsal. Pectoral as long as hea<l, liot reaching aiial. Caudal 
©marginate. Caaidal peduncle 1| as long as deep. SilYcry. 

Two specimens, 85 and 95 nun. in total lengtli {Rhoades). 


46. ■Hafx.ochromis sp. n, (Text-fig, 27.) 

Depth of body 2| to 2| in length, length of head to 3|. 
Bnoufc with sliglitly convex profile, a little shorter than diaineter 
^ of eye, which is 3 in length'' pf he^d, ,1|, praeorbifal 1|:;' 

depth of cheek; interoIrbi^h^^fith;:4in length of Wr 

jaw a litble shelter than ; m^illary not to v 

below eye, teeth ^ in % or 3 ontet in; 

upper j^w; Inner te#h ^ ‘ 

‘outer anteior ieetb ‘fiireeW 
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on cheek.' 16 or 17 gill-rakers . on, lower part of ■ a.iiterior arcln 
Phai'jngerd teeth vei*y small. '33 scales in a longitudinal series, 
5 from origin of dorsal to lateral line. Dorsal XYl 10 -11 ; last 
spine I to g, longest soft, rays | to f leiigth of liead.. Anal 
III 8™9; third spine a little shorter than last dorsal. Pectoral 
longer than head, extending beyond origin of aiiaL Cjiudal 


Text-figure 27. 



Haplochromis niieveiitodon. 


emargiuate. Caudal peduncle longer than deep. Hilvery, with 
traces of several dark cross-bars ; dorsal and caudal with series 
of spots. 

Two specimens, 110 and 115 mm. long (Wood). 


47. Haplochromis EuciNoSTOMFS, sp. n. (PL lY. fig. L) 

Deptli of body 3^ to 3.] in length, length of liead 3J. Snout 
with straight profile, as long as iliaineter of eye, which is 3.J in 
length of head, muck greater than pramrbital d(-])ih ; inter- 
orbital width 3| to 3| in length of he<ad. Mouth small, ohlicpie; 
jaws e(|ual anterioxlj ; prannaxillary pediceLs extending to Ixe 
t%veen middle of orbits, | length of head ; maxillary not 
extending to below eye; teeth small, in 2 or 3 series, oTiter 
bicuspid. 3 series of scales on cheek. 16 or 17 gill^rakcavs on 
lower* part of anterior arch. Pharyngeal teeth small, siejuhu-. 
35 scales in a longitudinal series, 5 fi*om origin of doisal to 
_ lateral ^ line. Demi XYI-XTII 11-12 ; last spine | length of " 
Anal III 10; third spine stronger than dorsals, § head, 
little shorter .than head, net reaching anal 'Oatidal 

densely scaled in hasalMf;,’ Oanini peduncle X| as 




rker in coh 



, the smaller (? df) 
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48. ' Haploghromis PK.EORBITALIS, sp. il (PI. III.) 

Depfcli of body 2| to 2| in length, length of head 
Snout longer than postorbital part of head ; upper profile straight, 
obliquely descending. Diameter of eye 5 in length of head, 
iiiterorbital widtli 4|, depth of pr^eorbital 3. Lower ja,w pro- 
jecting ; maxillary ending not far behind nostril ; teeth in S 
series in upper jaw, 4 in lower, outer bicuspid, about 70 in upper 
jaw. 4 series of scales on cheek. 9 or 10 giil-rakers on lower 
part of anterior arch. Pharyngeal teeth smell, slender. 35 or 
36 scales in a longitudinal series,- 6 from origin of dorsal to 
lateral line. Dorsal XV-XVI 12-13; last spine |- or length 
of head; longest soft rays | or | head. Anal III 10-11; third 
spine stronger than dorsals, f or t head. Pectoral a little shorter 
than head, reaching anal. Oaudaremarginate. Oaudal peduncle 
1 1 as long as deep. Greyish ; an opercular spot; dorsal with 
oblique stinpes or series of spots. 

Two specimens, 210 and 240 mm. in total leiigth ( 
larger has the dorsal fin higher than the other and the lower fins 
dusky; it is probably a male, 

49. Haplochromis compressiceps Bouleng., 1908. 

Paratilapia cor^ipressicep^ Bouleng. Oat. Afr. Pish. iii. p. 331, 
fig. 222. 

Depth of body 3 in length, length of head 2| to 2|. Head 
4 times as long as broad; snout a little concave in front of eye, 
thence straight, longer than postorbital part of head. Diameter 
of eye 5;} to 6 in length of head, equal to interorhital width, from 
a, little more than to nearly | depth of prseorbitah Lower jaw 
projecting ; chin deep ; maxillary ending a little behind nostril : 
teeth conical, in 3 series. 3 or 4 series of scale.s on cheek. 11 
to 13 gill-rakers on lower part of anterior arch. Pharyngeal 
teeth small. 33 to 35 scales in a longitudinal series, 5 or 6 from 
origin of dorsal to lateral line. Dorsal XY-XVI 11-13 ; last 
spine length of head. Anal Hi 10-11 ; tiur<I spine as long as 
last (Ioi\saI, Caudal scaly, truncate. Caudal peduncle 1|- to i| 
as long as deep. Silvery; three yellow-green bauds, one along 
upper outline of head and body, the second above upper lateral 
line, the third ’along Tuiddle of side. 

Tiie type, 160 mm. long, and 3 specimens of 180-200 mm. 

::b'; ^ ^ 

orbital width 3| %,9|, ^ 

anteriorly ; maxMalry th' , 
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5 series, outer bieospid or |)»()steriorly miicuspicb ^iboiit 7t) in 

outer series of upper jaw. «(Kr 4 series of scales on cheek, (hill- 
rakers rattier long, 15 to Iw on lower part of anterior arcli. 
Piiaryiigeal teetli sinatL 114 35 scales in a loiigitudinal sei'ies, 

6 or 7 from origin of dorsal toliiteral line. Dorsal XV-KVl li ; 
last spine I length of liead, Anal III 9 ; third spine :J lengtli of: 
head. Pectoral f lengtli of litsad, nearly or (prite reaching anal. 
Caudal emarginate. Caiakd peduncle to 1 4 as long as deep. 

dAxt-'Ofigure 28. 







IJapfocJn^mi w m''Kronit/nvhifs. g 

Upper dralfl'of .hody ' with. 6 ..; cferkmrossrbars brokeiv /up into 3 
series, of 'sp,ots, the 'first, of' tliB' lowest series.' on o,p,ereiih,n''n., the 
sixth, 'at base of ca'o dal; dorsiil i^ith. series of 'spots. 

,,' ,Th',ree: specd,niens,, 190 to^21.0 long. i/eore). 

51. 1Iafl<)oheomis EofeTUAUU;H Bouleng., 1899. 

Tihtpia 7^oHtmta (part.) Bouleng. Cat. Afr. I’ish. iii, p. 255, 
%. 172. 

Depth of ])ody lb]- in lengthy kngtli of head 2ip Knoni with 
convex profile, longer tlian postorbitnl part of iK*nd. Diaiuelrr 
of eye 4 in length of head, i utoH’orbital width 4j{, di*pth of pra*- 
orbital 44. Jaws equal auteriai'ly; maxillary not cxtemling lo 
below eye; teetli in 3 well-t^epn rated series, outer bicuspid, 54 
in outer series of upper ]iw. 3 series of scales on <dm(d<. 
Gill-rakers short, 19 or 2() om lowei* part of anterior a.i’<di. 
Phtuyngeal teeth small. 34 aicales in a longitmlinal series, 
6 or 7 from origin of dorsal to lateral line. Dorsal XYi 12; 
last spine nearly | length of h^ad. Anal 111 10; third spine 
I length of head. FectoraiU Caudal enmrginate. Caudal 
peduncle 14 as long deep, dolour nearly as in iZ macro- 
rhynchuSf but the posterior bfiws more oblique and the fins 
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52. HaFLOCIIROMIS MACROSTOMA, sp. n. (PI. 'IV. fig. 2.) 

' Deptli of body 3 in length, lengtli of head 2|. Snout -with 
profile a, little concave in front of eye, thence striiight, declivous, 
2| as long as diameter of eye^ which is 5^ in length of heacb less 
tliaii pneorbital <lepth, j depth of cheel£; interorbita.l width 4g 
in lengtli of head. Ja.ws equal antei-ioj.Iy ; mavillaaj consider- 
ably ex|>osed <lista.llT, extending to below anteiior of eye ; 
teeth sin all, conical, in 6 seiies. 6 series of scales on. cheek. 
12 gill-rakers on loiver part of anterior arcln Fharyngeal teeth 
slender. 35 scales in a. » longitudinal series, 6 from origin of 
doi*sal to lateiul line. Dorsal XYI 10; last spine y, longest soft 
rays less than k length of liead. Anal 111 10; tiiird spine 
stronger than dorsals, head. Pectoral 1| head, not cpiite 
reaching anal. Oaudal very slightly emarginate Chudal 
peduncle'll as long ,as aleep. A -series of alioufi 8 dark spots on 
ea.cli si<le:„of laaclv ; „ a -second series .h-elow, lateral line,., posteriorly 
Gonfliienfc -to-:' form 'a. /band. -y ■ 

A. single specimen, 260 mm, in total length ( If bofZ). 

lit- LEtJiHiNOPS, gen. n. " , 

(type 

liiffers froni Ilaj^locltroniw in the dentition. Teetlv very small 
and slender, in a few series, forming narrow hands wliicli are 
interrupted at tlm symphyses ; outer teetli mostly bicuspid, often 
unicuspid posteriorly, imier uni- or tri-cuspid. 

Xyassn four species. 

Synopsis of tJm Species. 

I. Pliaryngonl teetli all small. 

tSuiUit tlian postorliital part of heal ; iiiaxillnry ii(3t far 

.-vliort- of vi'rtjrjil fumi anterior tHi| 2 :tM;»f eye 1. nlhm. 

Snout lonpM* than postovhinil jiurt ot luaui ; maxillary eiulirg 

not fur hohind iinstnl 2. nmcrarhi/nehus. 

II. Last few teeth of two inifidle series of lower pliarynj^eal somewhat 

lu ^nil-rakers on lower part of anterior arch ; 3. fetkrhmif. 

I'i-id gilbriikers on hnver part of anterior arch 4. leptwlm. 

1. LeTUIUXOPS ALBUS, sp, lU 

Tllapici' mucrophthalmm (part.) Bouleng, Out. Air. Pish, iii. 

p. 2(U. 

Depth of body equal to length of head, 3 in length of fish. 
Snout with straiglit profile, as long as diameter of eye, which is 
3:] in lengtli of head, interorbital width f>, depth oi pimirbital 
4|, Jaws equal; maxillary not far short <of vertical from 

geal teeth small. 32 scales in ,a longitudinal series, 5 from 
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origin of dorsal to lateral line. Dorsal XYI iO. Anal I II , 
third spine lengtli of head, a little shorter tlian last mjrsMi. 
Pectoral as '"long as head, extending beyond origin of anal 
CJaiidal scaly,, eina.rginate. Caudal peduncle as long as deep. 
Silvery; an opercular spot. _ 

A single specimen, 100 mm. in total length (If /(’f/ifvi), 

2. LeTHRTKOPS MACJEOEHYKCHES, Sp. 11. 

Tilitf ia- lethrmim (part.) Bouleng. Oat. Afr. Fish. iii. p. 2o4. 

Deptli of body 21 in length, length of head 2|. Snout \\dbli 
straight profile, longer than postorbital pari; of head. ^ inter- 
orbital region fiat. Diameter of eye 41 in length of lie;nl, 
iiiterorbitai width 4|, depth of praiorbital 3. Lower jaw pro- 
jecting ; maxillary ending not far behind nostril; teetih in 3 
series. 3 series of scales on cheek. 10 gill rakers on lower part 
of anterior arch. Pharyngeal teeth smaiL 33 scales in a. longi- 
tiiclinal series, 5 from origin of doiml to lateral line. Dorsal 
: XXI' IM ;'la,st, spine length: of '-head.. Anal III 9 ; third spine 
less than head. Pectoral as long as head , extending nea rly 
to middle of anal. Caudal scaly, emarginate. Oaudar pediincle 
1-|- as long as deep. A blackisli band from nape along upper 
. lateml', line to; base. of- caudal. . 

A single specimen, 180 mm. long 

3. Lethimkops EETnRiNUsDimth,, 189;^^^ 

, Tilapm. Utlirhms (part.) Bouleng. Oat. Afr. Fish. lii. p. 27)4, 
lfig.l7i:.' ' 

.Depth body.2| to 2|- in, length,-'le.ngth, of hea,.d . 2| to 3." 
Snout with straight profile, as long as postorhital part of head. 
Interorbital Diameter of eye 3.f to 4;| in length of 

head, interoihital widtli 4, |:)ramrijital deptli 3 to 3.j. Lower jarv 
slightly projecting ; niaxillary extending to ])etw(^en nostril and 
eye; teeth in 3 to 5 serias. 3 or 4- series oF scales on ('he<‘k, 
10 gill-rakers on lower part of anterior areiv. Lower pharyngeal 
with the last few teeth of the two middleseries a, little onlnrgo<(. 
32 to 34 scales in a longitudinal series, 5 or b from origin of 
dorsal to lateral line. I)orsal XY-XVi, II ; last spine from 
less than 1 to | length of head. Anal III 9 ; third sjjine U> 
head. Pectoral a little shorter than head, lencliing origin of 
anal Caudal densely scaled, emarginate. Camlai pedunde LI 
to 11 as long as deep. A blackish lateral stripe running back- 
wards above lower lateral line; sometimes a second above lateral 
line and a third near edge of back, or these may be represented 
by series of spots ; dorsal spotted. 

Three specimens, 140 to 200. mm. long {Johmton, Moore), 
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4, Liiraiiixops LEPTOLox (Text-fig. 29.) 

Deptli of body 2|- to 3 in length, length of head 2i to 34. 
Snout with steep, straight or slightly convex profile, as long as or 
a little shorter than postorbital part of head. Interorbital region 
convex. Diameter of eye 3j| to 4 in length of head, interorbital 
width 3|- to 5, depth of pr£eorbital 3 to 3j|. Lower jaav slightly 
projecting ; maxillary not extending to below eye ; teeth in 3 or 
4 series. 3 or 4 series of scales on cheek. 12 or 13 gill-rokers 
on lower part of anterior arch. Lower pharyngeal with tlie last 
few teeth of the two middle series a. little enlarged. 31 to 34 
scales in a longitudinal series, 5 or 6 from origin of dorsal to 
lateral line. Dorsal XY-- XVI 10-13 ; last spine | to length of 
head. Anal III 9-1 0 ; third spine 4 to | head. Pectoral nearly 


Text-figure 29. 



I,etlirimpii lepto<um. 


as long ns liead, reaching antvl. Caudal scaly, esrmrginate. 
CJa.udal petluncle Ij- to li as long as debp. Hilvery or bluisli, 
with faint dark cross-bars; an opercular spot; a.n obhmg dark 
blotch on lateral line below spinous dorsal, from just ],)elow 
which a dark band runs backw'arcLs to the caudal ; dorsal and 
caiulal with series of orange spots ; dorsal sometimes with a 
yellow edge ; anal with sevei-al ocelli in males. 

Eight specimens, 140 to 180 inm. in total length (IFcoc/). 

12. Docimobus Bouleng., 1896. 

Differs from Ilaplochrorim in the dentition. Teeth, compressed, 
uni- or tri-cuspid, in 4 or 5 well-separated series; outer teeth 
large, forming a close-set series of about 20 in each jaw., 
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DoiTMODllS JOliNSTONI BouleEg., 189G. 

JJochnodus jolmstoiiii Bouleng. Ciit. Afr. lo’s!). iii* p. 282, 

fig. 192. 

Depth of l)ody 2| to 3 in length, length oi head 2 to 
'Biiont convex, 1 | to i| dmineter of eye, wluclt is ecpial to or 
gi-eater tliaii depth of prs-eorbitah 4 to .4| in .length ot liead, 
intei‘oi‘l)ita], widtli 3 , , to 34 . Jaws' strong ; louder j:>'n':'>jectlng ; 
maxillary not extending to below 03 ^ 0 . 3 or 4 seines of scales on 

cheek. 10 or 11 gill-iukers on lower part of anlmaov arch. 
Pliaiyngeal teeth sinall, compressed, hicnspid. 34 to 3(> scales in 
a longitudinal series, 5 fi;om origin of dorsal to lateral line. 
Dorsal XVl-XYII 1^-11; last spine to f leogih of iiead. 
Anal III 9~10; third spine as long as or a little shorter than 
<lorsal. Pectoral as long as head, rtviehi rig anal. Panda I scid}^ 
truncate, yvi til sliglit median notdi. C-audal peduncle 1 ] to ]| 
as long as deep. A dark lateral band from slioulder to base of 
caudal ; a, series of daiPx spots at base of dorsal ; an opercular 
spot; dorsal with series of spots, in maky with a dark int.ra- 
3 narginal sti'ipe and pale edge ; anal Jind can dal, in tlie male, 
dusky with pale, edge. ''t'' ■ ' 

pour specimens, iBO to 250 mni. long 

13. Cy UTOC A liA Bolden ger, 1902 
(type tt 

DiflersS from Ihij^ilocfijroimB jn the structure of tin.' s[anous 
dorsal fi,n. which lias the edge of the membrane siraight between 
the tips of the spines. Teeth in several series, the outer enlarge<l, 
conical, or some bicuspid. 

Xyassa. ■■ 

Bipiopsis (yf the Bpm ■ 

Jiiw> cqiiul; caiulil tninaiUtotyslif^ktly cinargiiaite 1 , 

Ja\v< ; euudnl erescentkally eiaargiiinte.,. ... A!. itiuivHvnm. 

IjOAver, jaw pi'ojectiiig' . ,3. mimri i, 

1. Cyrtucaravenusta., 

Hapdfwhmrnis vemistm Bonleng. Oat, Afr. Fi.sb, iii, p. 287, 
fig. 195. 

Depth of hotly 2.] to 2| in length, length of iicad 3 to 
Snout with straigl'it profile, as long as postorhital part of bend. 
Diameter of eye 41 to 5 in length of head, equal to or a, little 
less tlain prjeorbital depth : iiiterorbital width 3^ to 4 in l<*ngth 
of head. Jaws etjual anteriorly; maxiliaiy not extending to 
below eye ; teeth conical, or some of tlm outer biciis}nd, in 4 or 5 
series, outer larger. 3 or 4 series of scales on cheek. 1 i or 12 
gili-rakers ^ on lower part of anterior arch. 32 to 34 scales in, 
a longhaidinal series, 6 or 7 from origin of dorsal to lateral 
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about reacbing anal. Caudal sca-ly, truncate or slightly ema.r- 
giiiate. Caudal peduncle li to as long as deep. Bluisli, Avith 
large vertically expanded blue-black spots tending to form 
irregular cross-bars ; dorsal an<l anal with broad orange ina,rgiii. 

Four specimens, 170 to 200 mm. long {Ilhoades). 

Boulenger’s ligiire shows a slight indication of ia.ppets, but 
where tbe dorsah membrane is not torn its margin runs evenly 
between the tips of the spines. 

2. Cb’-RYoaiRA AA^xECTENS, sp. n. (Text- fig. 30.) 

JOepdh of body 2h to 2| in lengtli, length of head 31 to 3^. 
Occiput convex, snout straight or slightly concave, a little shorter 
tlian postorbital p;irt of head. Diameter of eye 4 to 4,| in length 
of head, equal to prjeorbital depth; interorbital width 34 in 
length of hea.d. Jaws equal anteriorly; maxillary not quite 
reaching to below eye; teeth eoidcal, in. 3 or 4 series, outer 


Text-figure 30. 



larger. 2 or 3 series of scales on cdseek, 12 or 13 gill-rakers on 
lower part of anterior a, roll. 34 to 30 scales in a, longitudinal 
scales, 5 or 0 f)‘om origin of dorsal to lateral line. Doi\sal 
XVI-XVII 11-12; last spine | head. Anal [II 8-9; third 
spine stronger and shorter than last dorsal. Pectoral as long 
as 0 ]‘ a little longer than Itead, reaching anal, (Jaudal densely 
scaled, crescenticaJly emarginate. Caudal peduncle I J to 11 a*s 
long a.s deep. Uniformly bluish black. 

Three specimens, 175 to 195 mm. in total length. 

This species connects , (7. mjimta with 6\ onoorii^ having the 

neaidy' agreeing 'with''' latter* 
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■■ B. Gyrtocara.moorii. 

Yerr iieai* the prececliBg species, but lower jau' pi'ojecting*, 
some of tlie outer teeth poi'utiug outwards, and raaxilla.r}^ 
esteudiiig to below eye. Occiput very convex, o or 4 series of 
scales' on^^clieelv. ■ II gill-rakers on lower part of anterior arch. 
Dorsal ,XT~XVI ll/ Anal 8-9. 


14 . Rhamphochromis, gen. n.'^' 

(type Hemichromis longimps Guiith.), 

Form elongate. Snout prod need, nearlj" or quite 4 length of 
head. Moutii Avitli latei’al cleft, ending far in front of eye ; 
pr^einaxillaries with an anterior beak- like expansion ; lower jaw 
deep : teeth conical, acute, biserial, or sometimes a third series 
anteriorly in upper jaw ; teeth of outer series strong or mode- 
rately strong, set well apart; anterior teeth of second series in 
upper jaw euiai'ged, 1C> to 1 8 gill-rakers on lower pjirt (.)f anterior 
arch. Sctales 3(> to 44. .Dorsal XYI-XX 11-13',;' spi'nes sleuder, 
rather sliorb ; soft dn rounded. Anal III 9-11 ; tliird spine 
aV)out as long as and stixmgeivtban last <lo Pectoi*al rather 
short. Ckuidal scaly, emaaginate. 

/Xjmssa. 

: Sympsis of the Species. „ 

I. Scidos 36 to to. Doptli 4 to 4| in length. Depth of camlal peduncle not less 
than half its length. 

x\. Interorbital width about 4 in head, diaineter of eyeSl to (> (in specimens 


of 200 to 210 uiirt.) ; 3 or 4 series of scales on cheelc. 

Teeth mndorate, 20 to 25 in outer series on each side ... 1. lougleepa. 

Teeth strong, 10 to 15 in outer series on each side 2, yimc, 

B. Intcrorhital width about 3 in head ; teeth strong. 

Diameter of eye 5 in head (in specimens of 200 to 230 inni.) ,; 

3 (w 4 series of scales on cheek............ ........................ 3, maemphthalyn-m, 

Diuim-ter of eye 6 to 8 in head (in specimtm,s of X60 to 

330 nmi,); 5 or 6 series of scales on cheek., 4, woodL 

IL Scales 43 or 44. De]>th 4^- to in length. 

Candid peduncle 21 as long as deep; snout eonve.x 5. (mr. 

Caudal peduncle 2^ us long us deep; .snout straight (1 leptmomii'^ 


1. Rhamphochromis X.ONGICEPS. 

Iletmchromk lomjiceps (part.) Giinth. P. Z. B. ]8(>4, ]), 313, 

Champsochroinls longiceps (part.) Bouleng. Cat. Afr, Fish. iii. 
p. 434 (1915). 

Depth of body 4 iu lengtlq length of liead 24. .Diameter <.>f 
eye 24 in length of snout, 5| in length of head ; interorbital 
width.4 in length of head. Jaws meeting anteriorly; chin 
prominent; teeth moderate, 20 to 25 on each side iu upper jaw. 
4 8ei*ie.s of scales on cheek, 36 to 38 scfiles in a longitudinal 

* In the "Zoological Rec^ovd' for 1916, I mimed 0. armleHif a.s the type of 
Okamps^ftramis; consequently a new.,, name Fas to be found for the other specie.s 
incmdcd in CJmmpsocJiromis by Boutenger., . , , 
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series, 5 or 6 from origin of dorsal to lateral line. Borsal XVII- 
XYIII 11-12; last spine | length of head. Anal III 9. 
Pectoral 4 length of head. Oaiidal peduncle as long as deep. 
Silvery ; back darker ; an opercular spot. 

Description mainly based on a specimen 240 inni. long 
(Moore), which has been compared wdth one of the types, a skin 
of 220 mm. A skeleton has 36 (18 4-18) vertebrae. 

2. Rhamphocheomis ferox, sp. n. 

Ileinichromis longicej^s Giinth. P. Z. S. 1864, p. 313, 

Chaovpsochrom/is longiceps (part.) Bouleng. Gat. Afr. Fisli. iii. 
p. 434 (1915). 

Depth of body 4 in length, length of head 3. Snout a 
little less than | length of head. Diameter of eye 6 in length 
of 1 lead, interorbital width 4|. Jaws meeting anteriorly ; cliin 
prominent ; teeth strong, 10 to 15 on each side of upper jaw. 
3 or 4 series of scales on cheek. 38 or 39 scales in a longi- 
tudinal series, 5 or 6 from origin mf dorsal to lateral line, 
Dorsal'. XVII''':'1,2 ;/'l:ast,apine'-:|-;dength/of^lie^l^ ■ Anal 'III'IO.' 
Pectoral 1 length of head. Caudal peduncle twice as long as 
deep. Silvery ; back darker : an opercular spot. 

Two spiiit- sped mens {Moo7'e,RendaU)^ 200 and 240 mill , in total 
length. Griinther’s second type-specimen of /A probably 

belongs to this species.; 

3. Rhamphocheomis MxVcmoPHTH sp. n. (PI. VI. fig. 2.) 

Depth of foody 4 to 4|- in length, length of head 2|-. Diameter 
of eye 2| in length of snout, 5 in length of head, equal to 
inteixnhital width 3 or 4 series of scales on cheek. 38 to 40 
scales in a longitiulinal series. 5 to 7 from finst dorsal spine to 
lateral, line. " Dorsal ' XYIII-XIX'"11-1'2';, last: spine.' qj- .' length' 
of .'head. .' ..Anal 'III' 10.' , Pectoral ■ length ' of', liead', . '.Candal 
peduncle twice as long as deep. Silvery ; back darker ; a blackish 
opercular spot ; dorsal and caudal greyish, pel vies and anal 
orange. 

Three examples, 200 to 230 mm. in total length ( Ifood). 

4. Rhamphucjiieomis woobi, sp. n. 

Charnpsoch'oniis longiceps (part.) Bouleng. Cat. Afr. Fish, iii, 
p. 434, tig. 296 (19 L5), 

Depth of body 4 to 4| in length, length of head 2| to 2|. 
Snout 2 length of head. Diameter of eye 6 to 8 in length of 
head, interorbital width 4| to 5, Lo\rer jaw projecting. 5 or 6 
series of scales on cheek. 38 to 40 scales in a longitudinal series, 
6 or 7 from origin of dorsal to lateml line. Dorsal XYID XIX 
11-12; last spine 4 to length of head. Anal III 10-11. 
Pectoral 4 or a little less than | length of head. Caudal peduncle 
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i|- to 2 {IS long as deep. Silvery, back darker ; {in opercular spot ; 
soft <iorsa,.l and caudal spotted. 

Four specimens, the, one , figured by Bonleiiger, B3i) ,n:nm long 
(.Ekoadss), and three of , 160 to 215 mm. ( Ifood). A skeleton ims 
38 (18 + 20 ), Tertebne. 


'5. RHA,MrHOGHROMIS ESON,' ' ■ 

Paratiktpia esox (part.) Boulenger, Ann. t't Abig. N. H. ( 8) ii, 
1908, p. 240. ' ■ ' ^ 

' CduixipsocJixornu lonqiceps (pa.rt.) Boulenger, C{rt. Afi*. Fisli. iii. 
p. 434 (1915). ' ' ‘ ^ ■ 

Ohampsoclmrmis esoa; (part.) Boulenger, t, c. p. 435, llg. 297. 
Depth of body 4| in length, length of head 3. Snout with 
convex upper profile, | lengtli of head. Diii-meter of eye 7.| to 84 
in lengtli of head, interorbital width 3|. Lower jfiw projediiig; 
only the inner edge of pnemaxillary sheathed hy {U'ieorbital. 
5 or 6 series of scales on cheek. 43 or 44 scales in ;i longitudiu.al 
series, 7 or 8 fi*oni ongiii of dorsal to lirt^^ Dorsjil X\'411- 

XX 12 ; last spine A lengtli of he{id. A.^^^ Hi Kl !lect:nral 
4 iengtli of head. Oaiidal peduiude 2 |: as long as deep, Sih ery ; 
biiek darker ; an opeimlar spot {^nd a^l{^ter{ll bain 1 . 

Two spirit-specimens, one of 370 vnin. the typii figuivd by 
Boulenger, the otlier 330 miir. long (J/cor^^ Jind ji skeleton witli 
39 (19 +20) vsn-teln'ie. 


(h linAMFHOCUrimMIS 

/ ParatU^ipia cmr' ’(part.), Bouleng. Ann. .tfe- Mag. ISTr H. (8) it. 
1908, p. 240. 

PhfDiip.soc/^/’ouih enox (part.) Boiileng. 0;it. Afr, Fish, iiil p, 435 
(1915). 

Deptli of ])ody 5:|- in length, length of head 3 . Sinuit 
7 ] length of haul, with straight upper profik* ; <li!uu<‘ter of 7.1 
in length of liead, interorhita] wddth 4, nist{d half of pnmmaxih 
lary siieiithml hy pricorbibil for nearly its wlule width ; jaws 
meeting antmlorly, Imt cdtin ])roiuuumt, 6 series of sciduk on 
cheek. 43 st^des in a hmgitiidimd series, 7 frotn origin of dorsal 
to lateral line. Dorsal XIX 13; hist spine huglh of lioad. 
Gamhil pedtinele 2 | as long a>s deep, )Silvery ; hjiek dtirker; 
a dark opei-cular spot and a. lateral hand. 

single specimen, one of the types of P, esox^ 380 mm. in 
totid length. 


y';'';;) I:;;:;;/) 

Frontal, nasal, orbital, prs^DpercuIar, , and immdihular Imnos 
with large channels with wide openings as TremeUocmru from 
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A.ULOYOCAR.A KYASS.E, Sp. H, (PI. Y. ilg. 1.) 

Deptli of body 2| to 3 in length, length of liead 2| tc 3. 
Snout witli straight or slightly convex prolile, as long as post- 
orbital part of liea.d. Diameter of eye 3-j^ to 3|- in length of liead, 
equal to or greater than pi*8eorbital depth, greater than inter- 
orbital widtli. Jaws equal anteriorly; maxillary concealed, not 
extending to below eye ; teeth small and slender, in 4 or 5 series, 
outer bicuspid, scarcely lai-ger than inner. 9 or 10 gill-rakers on 
lower part of anterior arch. Pharyngeal teeth small, slender, 
bicuspid. 31 or 32 scales in a longitudinal series, 5 or 6 from 
origin of dorsal to lateral line. Dorsal XY-XYI 10-11 ; last 
spine to ^ ieiigtli of head. Anal III 9 ; third spine stronger 
and a,s long as or a. little shorter than last dorsal. Pectoral as 
long as head, reacliing anal. Caudal scaly, emarginate. Caudal 
peduncle longer than deep. Silvery ; an opercular spot ; about 
10 ftiint dark cross-bars ; dorsal with series of orange spots ; 
lower iins , orange ( 5 ) or blackish, the anal with orange 
spots ( d )■ 

Three specimens, 100-125 mm. long {Wood), 


EXPI.ANATI01s" OP THE PLATES. 

PriTE I. Haplocliromis pohisfUfma, 

Plate IL ,, -woodL 

Plate III. ,, 

Plate 111 fig-. 1. „ encinosiomm'. 

ilg*. 2. ,, macmstoma. 

Plate V. 1. Anh)iiof'ara nt/assw, 

tig. 2. Mitph>chromis lonpqyes, 

Plate VL fig. 1. BkawpJHn-hronns maertyphtlnx^ 
tig. 2. llapilochromiB spilorlii/n chits. 


.'Proc. ';Z ooL.' Soc,^19'21 j XLIX.; 
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37. Note on, tlie Systematic Position and Distribution of tlie 
Acti Ilian Sagartia lucm. By J. Playfaie McMu.rrioh. 
CJI.Z.S. 

[Received September 19, 1921 ; Read October 18, 1921.] 

(Text-figures 1-4.) 

Diu*ing the la,st twenty 3?-ea,rs the small Actinian .known as 
Sagarf/m lucice has frequently been an olqect of stiid}^, and miieh 
is known as to its variations, methods of reproduction, powers of 
regeneration, reaction to light, locomotion, and general ecology. 
As yet, however, it has 'not been subjected to an anatomical 
investigation sufficiently detailed to reveal tlie features bv” which 
its systematic position nrrv be determined. 

It was first described in 1898 by VeiTill, who gave a fairly 
full description of its external form arid coloration, without, 
however, consi<lering its anatomical structure. Later, Mrs. G. C. 
Davenport (1903) in a study of the vari{i,tions in the luunber and 
aiTangement of the vertical orange stripes, which are usually 
sucli a characteristic feature in tlie coloration of the column- 
wall, showed tiiat reproduction by longitudinal division or by 
basal fragmentation was of frequent occurrence, variations in the 
number of the orange stripes resulting therefrom, as well as 
pnobalily vai'iations in tlie anungement of the mese,nteries, wliicli, 
in the individuals with twelve stripes, were stated to be usually 
arranged in twenty-four pairs. But still there was lacking a 
sufficiently detailed account of the anatomy of the species to 
determine definitely its systematic affiliations, and otliei' papers 
that have since dealt 'with it have not altered the situation in 
tliis respect. It may be well, therefore, to put on i‘ecord some 
observations that were made several years ago, especially as bliey 
led to interesfeing conclusions not only; as to the systematic 
position of the form, but also as to its distribution. 

Concerning the disk and tentacles little need be said, further 
than to note t h e weakness of their in usciilature, the ectodermal 
fibres of the tentacles fonning a simple la^^er on the smooth, or 
but slightly folded, surface of the mesoglma; on the disk they 
may. even be alisent. Between the, foases.vof' the, outermost' ten- "■ 
tacles and the apparent margin of the column there is a deep 
fosse, which is very characteristic of the species (text-iig, I). It 
is evidently equivalent to the thin portion of the column- wall that 
intervenes in if between the outermost tentacles 
and the so-called collar, this latter being the upper edge of tlie 
strong mesogliml sphincter. But whereas in Metridimn this 
thin portion of the column is fully exposed in expansion, in 
Sagartla lucim it remains introverted, thus producing the 
characteristic fosse. The mesogicea forming its walls is very thin 
and smooth on both surfaces, and both the endoderm and ectoderm 
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are also thin, the latter containing a few sca.ttered and Jilmost 
spherical rnucous glands, without distinct indication ol: innscle 
fibres. The outer wall of tlie fosse joins the coliinm proper n-t tlie 
a,,pparen.t margin, and nt once a elainge of structure is ol;>ser\'':d)le* 
Tl'ie uiesogdcea becomes decideell}''' thicker and its oiittM* suriat'o 
irregular; tlie ectoderm tlrickens and boeornes rich!}' sii|)plie<i 
with gland cells, which, witli the greatei* tliickness ol tlie lajan*, 
assiuiie an oval or pyriform shape ; n.nd n. we-aJc eii’culai* endo- 
dermal musculature l:)ecomes evident. Jlut tliere is no sign of a 
sphincter, eitlier endoderniai or mesogkeal. One would ex|)ect 


Text-figure 1. 



Sfcs-'tkins tliimiglrtlunntn'g arul outtdaost tentacles of an individnui front 
; Woods' Hole, '^—tentacle ; 

tO':' find "'a, niesoghnal sphincter,- jnst /Itelow.'the apparent' 'margin, 
but in the several individuals that were sectioned I lookcsi in 
vain for even traces of it. 

In two particulaivs, then, iSagartm hwim tliffers notably from 
the typical members of the genus to which it has been as^signed, 
namely, in the presence of a deep fosse and in the absence of a 
mesoglteal sphincter. In the one feature it sliow’s some resenn 
blance to 3Ieiridium^ md in the absence of a spliincfer it is 
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paralleled by some members of the genus A iptasia ; neitlier of 
tlsese genera, liowever, belonging to the same subfamily as 
Sagariia, 

Wiieii one comes to consider the arrangement of tlie niesem 
teries, ditliculties are at once encountered, because of the tendency 
of the species to reproduce by longitudinal fission. Some half- 
dozen individuals of, which serial sections were prepared all 
showed irregularities in the aiTangemeiit of the mesenteries that 
may be reasonably a,ttributed to this process, but nevertheless, 
they permit of inferences as to what the aiTaiigement may have 
been before fission occurred. Three individuals may be taken as 
examples (text-lig. 2). In each of these in sections through the 
nddclle of the column there was a deep sipihonoglyph at one end 
of the long axis of the stoinodannn, and to this a pair of directive 
mesenteries with 'weli-developed muscle pennons w^as attached. 
Opposite it w-as a second siphonoglypli which was relatively quite 
shallow, and to this a second pair of directives was attached, the 

Text-figure 2. 


t 



Diag’iMnis sliO'.Yiiig the arrangenieiit of tlie nuisentories in three individuals 
iTom Woods Hole, Mass. 

muscle pennons of these being, however, very impeidectly de- 
veloped. On either side of tlie fully-developed directives there 
w*ere„ representatives'' of two’,, cycles' of imperfect .mesenteries, and 
then „ came :on .either side a pair of -'perfect ones.' So far '.-the 
aiTiingeraent is quite regular except for the impeitect <]evelo]>- 
ment of one siphonoglypb and its directives, but in two of tlie 
indi\ddiials, one nleinber of each 0 ^ lateral ]>airs (II. and VI.) 
w-as decidedly less developed than the other. In these same tw’o 
individuals (B and 0) the pair II. is Buceecal^ by anotbei* perfect 
pair (III.) iioorly developed, and next this is tlm second ])air of 
directives (IV.), no imperfect pairs occurring in the interspaces 
between II. and Hi. and III. and IV. Similarly, another pair 
of perfect mesenteries (V.) with fully-developed muscle pennons 
occurs ])etween lY. and VI., and while no imperfect pairs occur 
in tlie interval between these and IVq in tlie interval on the other 
side there is in one individual a single small pair and in the 
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otlier two sncli pairs. These two ixiflividujils Ixave, then, six 
pairs of perfect mesenteries and a number of ini perfect ones 
disposed unsymmetricatly. It is to be noted that this ari’a/nge- 
loent. is that found in sections passing through tlie aljoral halt 
of the stoiiiodieiim ; liigher up, close to tlie bases of the tentacles, 
a iiiiiiiber of additional rudimentary mesenteries nia}^ lie found, 
but tiiese need not be con.sidered at present. 

Ill tlie third individual (A) there were but five pairs of perfect 
mesenteries in sections passing througli the aboral lialt ot the 
stomodieiim. Higher up, however, six occurred, witli repre- 
sentatives of two cycles of imperfect ones in tlie intervals on 
eitlier side of the iiilly-developeil directives and in that between 
YL and Y,, Imt only a single feeble pair in each of the otlier 
intervals. Following the series of sections aliorally it is found 
that the change from tlie conditions sliowing six pairs of ].)erfect 
mesenteries to that showing only five is due to the disa.ppearance 
of a member of each of tlie pairs II. a.nd III. togetiier with the 
intervening imperfect mesenteries, tlie remaining members of 
the perfect pairs thus being brought into apposition and seeming 
to forma single pair. 

Tiie explanation which seems to fit these cases is tliat each is 
an example' of an iodividuai that has undergone longitudinal 
fission. The half of the body with the deep siphonoglypli a,nd the 
representatives of three cycles of mesenteries sliows the normal 
symmetrical arrangement eliaracteristic of the species, and tlie 
irregularities and feeble developmient in. tlie other half are 
indications of an attempt to i-egeneratn the disturbeil symmetry. 
It may be CGiieluded that in tlie original individuals developed 
from ova tliere were three c^xdes of mesenteries arranged 
hexamerously, only those of the first cycle being perfect. The 
reproti active elements were not snlficiently developed in any of 
the indiviiiuals collectei.l at Woods Hole to allow of a detcumi in ac- 
tion of tlieir distribution, blit in speciniens collected at Plymoutli 
it was found that they were limiteil to tlie pairs of tlie second 
and third cyclevS, f.e., to the imperfect mesenteries. It ina.y lie 
added tliat botli oral and inargioal stomata ocimrred in "tlie 
perfect mesenteries. Aeontia are present, but are not almndant. 

The structiiinF to them thaii ma}F lie supposiMl to ho 
characteristic of individuals that have not iinilergone iissit)n aio 
(I ) the of a well-defined fosse; (2) tlie ahi'Oiaa^ oF a, 

inesogkeaF (3) the occuiTeiice of but six pairs of 

perfect^ mesenteries, whicb are also sterile, the repriiductive 
elements being ;hmitedv to,:the' dinporfec^^ cycles.,,, , But „ before' 
considering tlie significance of theie feattires it will lie weU to 
consitler the geographical distribution of the 

Yerrill's original description of Sm/artla htcim (1898) was 
based on individuals collected in Long Island Sonml. lie states 
that Lis attention was first directed to it in 1892 and expresses 
his conviction that it did not occur in any quantity in that; 
region throughout the period 1865-1890* Furthermore it was 
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stated to occur at W oods Hole in 1 898, and Yerrili collected tliei*e 
extensively during the period 1871-1887 without finding it. 
Parker (1902) added to these data observations on its occurrence 
at Hewport in 1895 and at Nahant in 1899, it ha,ving been 
unknown in either of these localities before the dates mentioned, 
and he also records its occurrence at Salem, Mass., in 1901, that 
being apparently the northern limit of its distribution a.t that 
time. The records brought together by Parker seem to show 
clearly that the species has rapidly iiici'eased its distribution, at 
first eastward and then northward, until in ten ^^ears after it 
Avas first observed in Long Island Sound it had reached Salem. 
I have nothing to add to these I’ecords, except to state that in 
the sunimers of 1889 and 1890 I made special efforts to collect 
representatives of all the Actinian species occurring in the Woods 
Hole region and feel certain that, if Saga7'tia Iucub had occiuTed 
ill tha.t locality at that time in any considerable numbers, 
I could not have failed, as I did, to find it. 

But Avhence did it come to Long Island Sound ?■ Terrill 
suggests that it might have been brought from farther south on 
the shells of oysters that Avere annually brought north in large 
quantities and deposited in the Avaters of the Sound, and this 
possibility! seems to find support in the folloAving observations. 
In 1887 I described as SagarUa piisUdata a form found on dead 
shells in shalloAv AATiter in the Aucinit}' of Beaufort, Ar.C. Its 
specifio name Avas suggested by the appeai*a,iiee given to the 
column by the longitudinal and circular f urrows that beset it, an 
appearance that may frequently be obseiwed in living examples 
of >8'. IitcicE, Avhicli foim it also I'esembled in its coloration, 
except that the orange stripes of the column Avere lacking. This 
may seem an important difference, but undoubted individiials of 
S, lucice, Avithoiit the characteristic stripes have been obseiwed 
(Davenport, 1903; Walton, 1908). ITnfortiuiately my prepara- 
tions of pmtidata.iive unsatisfactory and the preserved material 
has long since disappeared, so that I cannot determine the extent 
of its similarity to S. hmim. This much, hoAA'eATU*, is certain, it 
has no spliincter; but there were only slight indications of the 
fosse, and ■ it AA^as not; possible', to' 'determine tlie arrangement of 
the ■ mesenteiies,. , The ..points ■ of 'I'esemblance , shoAA^ii ' by ^ the tAVO'/ 
forms suggest their..' identity, -but-- further ' observations 'are; 
necessary to',, esta'blish .'this, .-and AAutli'.it .''the .e.'xtensioii of .the'' 
_clistribut'ioii of the' sp'ecies soiar tO''the''S'outh,' . 

' But the story of ' ..'the ,d,istinb'uti.on.,'is far .'from lieihg completed,' 
AAuth.the.conside.ration'of', the 'AA^est .coast ' of,',, the .KortK, Atlantic'.' 
Walton (190B) has placed on record the discovery at Plyiiiouth 
in 189(1 of a fonn AA^hich M later identified with 

8.,[lucm. Previous to the date mentioned it had not been found 
in that locality, notAvithstaxi ding the extensive collections that 
had been imide there, and from the Millbay Docks, where it aa’rs 
first observed, it lias extended throughout the entire harbour and 
is noAA^ one of the common forms inhabiting the district. The 
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evidence points to its being an iiitvodnced form, possildy froin 
the other side of the Atlantic, but Walton suggests tlrnt .neither 
Kew England nor South Devon was its origirnd. Iionie, it iuiving 
been introduced into both localities at approxin lately tlie same 
time. 

There is another possibility, or rather a strong probiibility. 
In 1846 Mr. W. P. Oocks captured at St. Ives, on the noidili 
coast of Cornwall, a form which he later (1851) descrilied as 
Aciinia chrysosphnmin. He sent drawings and a description of 
it to Johnston, who included it in his ^ History of the British. 
Zoophytes’ (1847), and he conferred the same favour on P. 11. 
Oosse, the drawing being this time tlie coloured one which is to 
be found reproduced in plate vi. of the ‘Actiiiologia Britanniea’ 
(1860). Gosse referred it, with some doubts, to tlie genus 
Sagart'm and added three additional localities at whicli it was 
found by Mr, Cocks, all on the Cornish coast, but neither he nor 
Jolmston had personal knowledge of tlie form, their descriptions 
being based on notes furnislied by Cocks. 

Cocks’s original figures do not suggest much resemblance to 
. S..luci(e'; they show relatively large circular spots scattered over 
the column, looking like verriicm, but representing really, as may 
be gathered from the desci-iption, spots of bright yellow, the 
gTOundmolour varying from a bright pea-green to the dark holly- 
leaf tint.” But it is also stated that the yellow may be arranged 
in stripes instead of spots, and in the figui‘e reproduced by Oosse 
it is so represented, the similarity to the coloration of S. lueuB 
being thus very great. In Cossets figure, lio\vever, the tentacles 
are shown as if very few in number and plump ; Cocks’s original 
figure, on the other hand, represents them as much more numerous 
and tapering, quite as they are in S, Imim. Combining tlie two 
figures, then, one would have a fairljr accurate i-epresentation of 
a /St ice, both as regards its external form and its coloraticm. 
It is true that no acontia were observed ; Imt/St hieJm is somewhat 
sluggish' ill emitting' them, and "the - comparison tiuit: Cocks' maizes 
in a letter to Gosse of the appearance of the cohiinn-wall (,,o that 
of a piece of “india-rubber ivhen ]iierced with n, pin” nuiy well 
have been suggested by the somewhat piistiiloiis app(‘araiK‘e 
frecpiently preseiited >St lucue. Indeed, making aJlowa,n<H‘s 
for the imperfections of descriptions of Actiniie Written lad'oro 
'■, ,'■1860, , I , do^' j'iot hesitate 'to' .express '.the -opinion . that when 
examples of Gboks's species, taken in his localities, a r? studied, 

' they wu-ll be' found .'to 1)6 identical 

If this opiniou:^ be'. correct' then tli© ■ species'- has ;- been located on 
the southern coast of England ; at least since 1846, and its 
appearance at Plymouth .iii:' vl '8.96.: '"may have; 'been merely jui 
easterly extension of its area of distribution, similar to wliat 
occurred on the Hew England coast between 1891 and 1901. 
This w’oidd seem a simpler explanation of the facts than the 
supposition that it had been introduced from some distant 
locality. 
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I ba..ve sectioned a number of examples collected at Plymoiitli 
and find that tlie}^ agree in all e^ssentiai points witli tlioj^e from 
the ISTew England coast. Tlie irregularity of tlie niesenfceries 
vvas somewiiat more pronounced, one indi%ddnai (text- fig. 3), for 
example, showing in sections thi'ougli the aboral half of the 
stoinocheuiii only two pairs of perfect mesenteries, situated 
opposite one another, one pair being directives attached to a 
well-developed siplionoglyph, while in the other pair the muscle 
pennons were on adjacent, surfaces and there was no siphono- 
giyph. The members of this second pair, however, were attaclied 
to the stomocheum opposite the middle of its longer axis, and, 
although there were no mesenteries of younger cycles intervening, 
it seems probable that they represent members of two different 
pairs, II. and YI., there having been a failure of regeneration, 
after longitudinal fission, of the typical mesenteries. In the 
intervals between the directives and each of tlie other perfect 
mesenteries there were representatives of two other imperfect 
cycles, symmetrically arranged, those representing the second 
cycle heai*ing reproductive elements. 

Text-figure 3. 


I 



Biag'rain of the iirrmigemeafc of the mesenteries in an individual Ifom Plyinoiith. 

.’Nor is the story of the distributiGii 3 mt cfinpdete. In the 
summers of 1909 and 1911 I collected at tie Canadian Biological 
Station at Departure Bay, on the east coast of Yancouver Island, 
an Actinian whose superficial resemblance to S. hicm of New 
Eugland was most striking, the only noticeable di.[f 0 renee ]>eing 
a. so.me what greatcm average size. : Tlie}^ ivere of the same green 
colour, the coluiim was adorned w-ith the same characteristic 
longitudinal stripes of yello-w or orange, and tlie tentacles showed 
the same form and coloration. They were found on Jesse Island, 
not fait from the station,; aniong the barnacles that closely 
covered the face of a large rock, in such a. situation that for 1 fours 
each ' day' '■ they' were exposed ;■ 'by ^ This was the only 
location in wdiicli they were observed in these 3 rears ; hut on a 
third visit to tlie station in 1912, I found them quite abundant 
in slight depressions and crevices in the sloping rocks forming 
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tlie shore at the station, agaiii well above low-watei* .miirlc, so 
tba,t they 1 ‘einaiiied exposed to tlie ^.d^ for sev’era.1 lioni’S at (‘acli 
tide. I am conlident that they did not occur on these rocks in 
the earlier years; had they then secured footliold n|)on tliein 
they could hardly have escaped observation. The rock, on Jesse 
Island is not fa.r from the station, but their extension to the 
latter locality is of interest in. connection with the inigra.tions of 
/S', luoim on tlie New Engia.nd coast and at Plymoutli. M.aity 
years ago Mi*. ^\.lexander Agassis gave me a ninii lier of drawings 
of Actinians that he laid collected in the Gulf of Georgia in 1859, 
and anioiig these thei*e were two that were iinniistaka lily 
representations of the form under con.sideration. The di-awings 
were made from specimens collected on Galliano Islaiul, wnd 
furnish certain proof that the foinn has been in existence on the 
Canadian Pacific coast for over sixty years at least. 


Text-figure 4. 



Diagnuus sbowiag the aiTaiigement of the ineseiitertos iirtliree individviais 
Bta>aitm'tA5ay, British 


■ As', has 'been stated,, these' Pacific '-forms reseinlde in 

til eir external form and coloration • their jinatomicai shaud ni'c is 
also the same. They show a similar fosse, complete ahs<mcf‘ (d‘ a- 
s}d!incter, and a similar aiTangement of the mesi‘nt(‘ri(‘s, llie 
irregularities of the niesenteries wcme not so ma,i‘ked as in the 
Plymouth examples, but were nevertheless t|uiteevi<h‘idi,as may he 
seen from the diagrams (text-hg. 4), winch represia it the arranges 
inent observed in three individuals. In eaeiv case the indit'idua] 
warn monoglyphic, with hut a single pair of directives, a.nd in one 
case there w’ere only four pairs of perfect mesenteries, in the 
other two five pairs. Two cycles of imperfect and fertile 
mesenteries Avere present, in one case arranged symmetricariy 
witdi regard to the four perfect pairs, but in tlie otliers showing 
some irregularitjg and in the example with four pairs of perfect 
mesenteries representatives of a third imperfect cycle, without 
mesenterial filaments or reproductive elements, occurred in two 
of the interspaces, Acontia were present, but not abundant. 

There can be no doubt as to the specific identity of the 
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Yaiicoiiver Island forms with those from New England and 
Plynioutb, so tiiat 'we now’ know of three a-reas iiiliabited by the 
species, separated from one another by wide intervals, two of 
them by tlie North Atlantic Ocean and the other from tliese by 
the wdiole width of the North American Continent. Eurther- 
iiiore, there is the certainty that the species has been “ in 
residence ” on the Canadian Pacific coast for o^mr sixty years, 
and if the suggestion be coiTect that it has been secondarily 
introduced into the other two areas, the Pacific may Inive been 
its original home. But Mr. Cocks’s discovery of his A. cA/o/so- 
S 2 )lermmi on the Cornish coast dates back seventy -live years, aiui 
this lessens the probability of the introdnction hypothesis. Tiiere 
is another possibility, however, namely, that originally the species 
had a circumpolar distribution, like Metridium senilis^ Urticina 
felina^ and a number of other Cmlenterate forms, and that its 
present areas of distidbution are but separated remains of a much 
larger area. If further observations should reveid its presence 
on the Asiatic side of the Pacific the probability of this 
suggestion wmuld be greatly increased’'^ ; in the meantime it is 
merely ofierefl as an a.lternaiive to the introduction lyypothesis. 

But no matter what the original home of the species may liave 
been, the evidence is clear that in each of its known localities 
it has ill recent years more or less markedly extended its dis- 
trifmtion. The cause of this is also obscure. It scores largel}’ 
in favour of the introduction hypothesis, but is not necessarily a 
proof of it. Ifc nia,y be a phenomenon in somca respects and on 
a lesser seal 3 comparable to the migration of the Colorado 
Potato Beetle many years ago, but as to the infiuences that 
determine it in three wddely separated nreas I have no suggestion 
to make. 

To return now to a consideration of the systematic affinities of 
the species. The possession of acontia marks it as a member of 
tiie family >Sagartiadm, a family in wdiich several subdivisions are 
now recoguij^ed. From the subfamily Phellinav it is excluded 
by tlie thinness of the column-wall and by the fact that acontia 
may be extruded through the wmll, and it finds no place among 
the Sagartiime, since it has not; more than; siX' pairs of perfect 
mesenteries, tliese being '■ also. ' ■sterile. ■ ... 'This' leaves; . only ' ■■■the' 
Metridiime, and :th,e Aiptasiinm for "its reception, and iths.'very; 
doiilitfnl if "tiie' separation, of 'these'twm groups can Im maintained. 
For .the 'Aiptasiinm differ from ' the. Met rid iinm only negiitiveljg.. 
ill the lack of a mesogloeal sphincter, and since it inay be 
supposed that they are descendiints of forms ]iossessing that 
' sttu.ictin*e,, its , abseil ce' in them is.,',due to a process of reduction 
and is of less importance than the arrangement of the mesenteries. 
Furthermore, I have found in Aq^tasia {Ileteraclis) lacida faint 
iiidicatioBs of a mesoglmal sphincter, and, I may add, since this 

* Si nr 0 ])Ossil)!liriis are beiijg discussed; I: sufpgest that perhaps the fonii 

callected ])>* 8tiiU])S(>n in Hong Kong Harbour and described by Verrill (3869) as 
Soffa7‘tin Ibn^aia may 3)e the Asiatic representative of 8, Incice. 
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observtitioii luls not been eoniiniied by otlters ( Duerdeii. Pax) 
who ha-ve studied that species, that a quite distiiicii tlioiigh fe(‘]>le 
iiiesoglceal spliineter occurs in d. pallida. .In the aiTaiigejneiit 
of the mesenteries tlie Aiptasias agree witli the Metridiinje, so 
that their separation from that subfamily seems to he artificial 
.and unnecessary. 

aS', agrees with the majority of the Ai|)ta,sias in lacking 

a mesogicEal sphincter and in the possession of not more than six 
pair's of perfect mesenteries, and, with the Aipbisins, sh.ould l)e 
assigned to the subfamily Metridiinan That means tlmt it is 
not entitled to the generic term Sagartia. Wiieii Gosse (1855) 
estabiislied the Sagartia be included in it all the forms 

known to him to possess acontia, wdth the exception of Adawsia 
p>allkita^ which had already been assigned to a special genus by 
Forbes. In the list of the forms belonging* to the new genus, 
Gosse placed first, and it might tlierefore l)e 

taken as the type species, but later, in the tAcdinologia Ibitannica’ 
(1860), Gosse proposed the subdivision of Sagartia into a number 
of siibgenera, retaining the original name for a g‘rou|> of forms 
of which is the type, wdiile is referred witli 

and (poh/pus) to a sul>geni!S 

^ Cglista, : Tins complicates matters ; iov 7nmiata and the other 
forms that Gosse associated with it are, appar'eiitly, iTiifeiuble to 
the older genus Cereus, and if this be the case S'agarUaA)eeQmes 
merely a ^synonym, unless viduata be accepte(l as its 

type species. This seems the proper thing to do, for otherwise 
the confusion that now exists in ActiniarrnonienckUiure woidd 
become stiUwvorse confounded. 

'SagarMa tMiiata, oi\to giveit its more coiTeet 
has no fosse and a well-developed mesoglceal sphincter ; mv pre- 
parations from specimens collected at' Plymouth do not allow of 
certainty as to the 'ariungement ofAbe, mesenteries, thougli tlie 
indications were that,'' more than- six./ pairs were perfect, )l>ut 
Garigren (18,03) lias. shown 'tliat'.this.is.the ca:se. ■ SagaHkk t^hen. 
as is seeinly,t/belongs,,':to.,the ■subfamily Sagii.rtiii,i'te,' ivinl our 
S. lucm cannot be referred to it. Wliat, then, is tlie |)ro|)Br 
generic term for^.^ It. ha.s some rt^MUHh[a.uee k) 

jUfnasia^ hu% lacking the characteristic doubhi i'ow of ])erma,neut 
einclidesof tiuit genus, itbeaniKit well Im inciudetl in it. It lias 
already been pointed out that there is a strong probability, 
indeed,! believe it is more than n prohal)ility, tk is ideukciii 
with the A, dirgsospUiimm of Cocks, and that form Gosse 
recognir.ed as a, Sagartia, referring it to a. special .subgenns 
ihri/soda Jf my belief as to its identity is wnll founded, 
S. hhcift' should be known as C^rgsoela chvi/sos^deni uni (Cocks) 
Gosse. At all events it is not a Sagartia, nor can it be assigned 
to any oi the genera now recognized. 
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Inthoduction. 

The literature of the tongues of the Lemuroidea and Tarsioidea 
is e.Ytensive, but it deals mainly with the organs of ta,ste and the 
characters and signiiicance of the sublingua. A few tongues have 
been described in detail in monographs on certain animals 
but little attention has been ])aid to some feritures which are of 
value for purpo.ses of elassilication. The present pa.per is based 
on the examination of specimens in the Society’s Prosectorium 
and the Museum of the Royal College of Surgeons, the latter 
being described as Mus, R.O.S. 

In the Lemuroidea and Tarsioidea the foramen caBciim and 
a.pi cal gla.n d of xT iih 11 are absent. Some li a ve n o 1 ateral organ s, 
and the lytta appears for the first time in the Pri mates. The 
frenal lam ell® are sometimes vei*y complex, 

, l%e8iiUmgna, 

The first description was contained in Tiedemann’s paper on 
■Stenops '(18), but 'John. Hunter" had' obserYed'it previously. and' 
likened it to the tongue of a bird. It is horny, devoid of taste 
buds, and fixed, to 'the mand'ible;.''.by a'f'renuiii, ' Small,: muscle' 
bundles derived from the liyoglossus and genioglossus run into it. 

It is lyrate (Lein Lirid® and Indrisidm) or tongue-’Shaped 
(Lorisidie and GalagidsB), and has a variable number of a.pical 
denticles which dififer in character in difierent animals ; these are 
absent in Tm^sms and Okiro7nps^ hut the latter has a strong 
projection on tlie centre of its anterior border, 

^ See papers 2, 3, 6, 7, 13, 14, and 16 in Bibliography. 
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Orests n-re present on the ventral surface in aJJ. species. Tliey 
are three in nmnber in the Iridrisida* and Leiiiiirid?:e, evcept 
^licrocehus^ i>ut only one is pi'esent in th.e j.iOrisi(he, (ijilagidiB, 
2Iicroc6hiis^ Chh'orn-ys, and Tarshis, Tlia dorsa.i snrijw^e l)ears ;i 
crest of varini')le size in tlie Lorisidre and Gal'xg-idie, tlie most 
pronoiinced one occurring in PerixUcticMS potto. 

The consistence values greatly. In ail tlie Lemuiaiidea. tlie 
snblingiia is horny, but in Tarskis it is soft. J..u the Leimi.rid.';e 
and Indi'isidie tlie entire suhlingna is nniformly tliiclv, Init in the 
LorisidcV, Galagidai, and Chiroraas the centra, 1 pa/rts are tln'elcer 
and harder than the lateral parts. The horny covering is pro- 
duced bv an excessive thickening of the stra,tiim corneiun. 

In Letnur tlie snblingiia can lie sepmnted to a, consideralile 
extent from the umler surface of the tongue, but in Tarsius tlie}’' 
cannot lie separated, for tlie sublingua is demarcated from the 
toiigiie by a slight groove only. In tlie Lori side and (lalagidiB 
the degree of mobility is intermediate, and in Ch/mimps it is 
greater tliari that described in the writings of Gegenbanr (5) and 
Pocock (16). 

I have already summarised tlie diderences lietween tlie sub- 
linguffi of tlie Prosimite and Marsupia.lia (20). 

Plower{4) and Pocock (15) believe tliat the function of the 
siiblirigua is to clea.n the posterior surfaces of the incisor teeth ; 
but others think it Las no function, a.nd regard it purely from, 
the point of view of phylogeny; I believe that the sviblingiia of 
the Miirsiipialia is entirely a vestigial structure. 

The Lytta, 

The tongues of tlie Lemuroidea and Tarsioidea have lyttm 
which are of two kinds: — 1. The lytta. of the tongue. 2. The 
lytta of the sublingua. 

The lytta of the suhlingna is absent in Lemm\ flouble in 
Tarsius^ and single in FerofUctdcus and Loris ; in all these fiirinS 
it is internal, but hi CTiromys it forms a , strong, external, 
noilulated ridge ending anteriorly in a hook, 

Tlie lytta, of the ’tongue- is .present in Pe^'OfMcUtms.Ljm'is^ a,nd 
Chdromys,^\mk Gegenbaur and Owen . missed it in the la,’l”.ter. ■ ' It 
■:is -connected to ■ the- .lytta -of - the' sublingua Iiy coi i necti ve' iii,ssi,ie* 

„ ' ■ I Imw-e nothing :to -add to- existing- accounts of -the histology of 
the 'snblingiui 'and- .lytta. 

; : : TamilyiLE-MUEii>''4E. 

'-Genus -Lemur.-.’-' 

In ail species the ’ apex, is rounded and covered witli small 
conical and fungiform papillfc, b«t has no notch. The lateral 
borders increase in thickness from before backwatds a.nd Imve 
lateral organs at their posterior extremities. Tlie oral part of tlie 
dorsum possesses several wide, shallow transverse ridges and 
sulci, and there is a smooth, noii-papillary area in fi’ont of the 
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epiglottis bisected by tlie median glosso-epigiottic fokL ^Small 
ridges may be present under the apex and sein:k forward pointed 
processes (text-fig. (36 .C), 


Text-figure 66. 



The tongues of .Lemur eatta (A) and 2^j/ethehus tardifjraius (B) ; G and I), 
the under surfaces of two examples of the tongue of Xcwto* nififronu. 

The circummllate papilke are aiTanged in Y^formation in most 
dspecies.': They are round or". oval,-:-and. .are surroiinded ' 'b.y • an 
annular or lobiilated vaiiumb They be equal in size, or 
the most posterior papilla may be the lai-gest. The following 
ari*angements were seen by me or recorded by others: — 

1. Lemur catta : Six papillte in Y-formation (text-fig. 66 A). 

2. L.fidvus : Nine papillae in Y-formation (text-fig. 67 A). 

3. L, fuhuLs rujifrom: Nine papillae in Y-forma.tion (text- 
fig. 67 E). 

4. L. macaco : Eight papillae in Y-formation (text-:fig. 67 E). 

e5. L, varlus: Five papillae in Y-formation. 

6. Z. mongo:: : Nine papillae in Y-formation (text-fig. 67 1). 

7. L.mongoz: Four papillae forming a double pair* 

8. L. 7mlanocepkala : Nine papillae in Y-formation (Miinch). 
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Tiie papilki may be eoiicealed l:\y tlvc' loog eoiiieal pjipi.llfe on 
the base of tlie tongue (text-fig. 67 0), or there loay l)e a cde::ir 
55one between them (text-hg. 67 D). 

The ftiiigiforiii papilhe, which. are small and numerous, strotcrli 
right across the dorsum, but have the usual ai/,n"iiig€!i.ue:i,;it in 
clusters a.iid,';ri>ws. The transverse ridges extemi far forwa.rds at 
the expense of the apical cluster. On tlie veiitnii pa.pilhiry zone 
they are scanty and only form a single row. 

, Text-figure 67. 



Tlie vallsito papillii* of the IiemaroMea ; jV-*!). E. X. rr/z/ro/w; 

F-H. L.maecn'o; I, Jm monffos ; plan and ekvatioH of pupillarof 

Xw*a?j»r/w'a/(r in dd. fiaigifpttn papilliB of 


The conical papillte (text-fig, 6H A) have the usual arrange- 
ments in clusters and rows, amt tlieir points run in the usual 
directions. Those on the oral part of the dorsum are small, hut 
those on the pharyngeal part are big and cylindidcal or v^('ale-lik(n 
These two groups are separated by a line of demar<‘ation com»aAU‘, 
forwards, lying a little in front of the vallate papillary a-rcia. The 
])oints of the basal papiihie are straight or recii'rvefh This 
arrangement is also present in Umpcdmnur, according to liedda.rd 
(1), and Ckirohiys^ but is absent in MicroceJms, the Lorisidas 
Galagiflse, and TarBim, 

sulci on the dorsum alone or on the lateral borders 
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the: lateral vallate ppilke as in tlie Siiniida-L 'The relative 
position of tliese psipillre to tiie or^vaiis varies in different species, 
lying level with the central or posterior' laniiinfi. In. 3iia'o&}bus 
the lateral organs are absent, and this condition, togefclier with 
the number and arrangement of tl.ie vallate papillae and state 
of the conical papilUe, links the tongue to those of the Larisidjc 
and Galagidas and distinguishes it from those of .Lemur. The 
niioibers of laminae and sulci frequently differ in tlie two organs 
of the same tongue, and the secondary sulci may be well marked 
or indistinct. 


Text-figure 68. 



A. CanicarpapiHaj'of. Ijemur‘, B-E,- hiteral ■' organs oifZt. (C)*. 

L. ■mamao' (D), X, mongas F. cross sections of the tongue of Ciiiromgii 
in the anterior (a) and middle (b) tliirds : (s* sublingua, H. ly tta of tongue j 
. . T,s,4,ytta of subliiigiia). '■ 

The ventral papillary zone is narrow and has man}' conical but. 
few fungiform pitpilUe, and the ventral mesial sulcus may ci>ntaiu 
a, mesia.1 crest; it. is absent altogether in some examples of t-ach 
species, but present in others. 

I'lie subiingua ttextdig. 69) is triangular or lyrate, and the 
apex is <livided into a small group of slemler denticles. The 
eilges ra*e serrated in Ij. eaUa. L. 'macasOfnnd L. varim^ arid entire 
in L./iihuiii and L. falmis riijlfrom. The median crest is well 
developed, but the lateral ventral crests vary in size. Between 
the Iaisb of the sublingua ami the frenal lameiise is a deep suhais 
wiiicli is sometimes V* ‘Shaped, 

The freimm consists of two lax portions separated by the sul)- 
lingua. The first extends from' the fioor of the mouth to tlie 
under surfa,ce of tlie subiiugim, and the second runs from the 
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tlie TongTie, Tl.ie f renal lamellae, wliicli are sometimes complex, 
liave fciie following chaiTioters : — 

1 . L. catta ; lanieike a. re two blunt rounded processes, 

2. L. mronatm : lamellse form, a parallel-sided llfs,p. 

?K L. raacaco : ' trmiignlar witli rounded a,pex and lobulatecl 
sides. 

4. £\ mrkis : two broad daps witli rounded anterior borders 
and sharply cat mesial borders. 

a. L, mongo- 2 : lamelLa? form a parallel-sided flap. 

The tongues of tlie species of Lemur resemble those ot tlie 
Cdiimpanzee and Gibbons in the following respects : — 

1. Several vallate papillm form a Y. 

2. The conical papilhe on the pharyngeal part of tiie tongue 
are inncli laiger tlmn those on tlie oral part. 

3. Tile lateral organs are situated at the posterior parts of 
tlie lateral borders and are convex towards the lateral vallate 
.papilla?. 

.The' tongues ■ differ , from those, of the Orang-Outan . and Main 
whicii have no large conical papillie on the pharyngeal part of 
the tongiiej and the vallate papillae form a. V. Tliese also have 
: the 'Xpical Gland; of ISTuliny.-' ; 

TJiey diffeit froin those G the Gorilla, and Orang-Outan, wliose 
lateral organs form, ladder-like patterns on the dorsum. 

Genus Microcebits. 

SmitiTs Bwarp LE^IX]ll (if. w 

Three vallate papilla? forin a triangle with the base anterior ; 
the basal papiilas are small and circular, bnt the apical papilla is 
laig^e, imnidi a,nd giunxilar. . 

Idle ,,conic:d. '.papilhe increa.se in' size,' from; the. vapex. of the' 
tong'ue 'tcr'tlm,.epiglottis,,'anrr. tbose^ on'.'tlie base' a.re not dispro-' 
portioiiately largctas in aaKl i/«p« 

'' Lateral organs are. aljse'nff ^ 

The sublingua is a flat horny plate with a row of denticles on 
'i.'t's 'anterior border* ' 

One can see, therefore, that there is no resemlflancf* in any of 
the essential points between the tongues ol Lerm tv and 

but the latter resemlfle those a:)f some of the LoriseS; 
(iAlagos, and Pottos, described below. 

Family I N n e i s i n a*:. 

Flower (4) described the tongue of L hremcmcdntus as 
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;'2|'i!iclies long. aiul. iiicli broaxl at its widest point. Tiie dorsal 
surface is covered with a very cdose-set velvety pile of sniall 
pa.piila35 apparently all of one 'kind. There are two small eirciini- 
vallate papillse, -fu iacli apart, just in. front of tlie {ittacliuieiits of 
the palato-glowssal folds.' ^ 

Tlie sublingiitC resemble tliose of the Leiiuiridce. 


Text-figure 69. 



Hh* sutling'uji of antla (A.U), L, futvita (C), i'njtfi'om (D), L, macaco 

(E ) ; Kj^cMeehus tai'iligmdns I Lm'ifi gmcU U {H) \ PerodicticKs potto 

(I); Hemigalago demldojfi (J); Oatago cmssicandata (K) ; Taj'shfs spor- 
tnan (L). 

-Family L o it i s i n .E. 

^ Xdenns.MYdTiCEBXJS-. '' 

The Slow Loeis (37 tanligradus). 

Tliree preserved specimens were examined, a-nd their latenil 
borders were seen to have no lateral organs. The apex, sulci, 
ami bare area, in front of the epiglottis were similar to those of 

Three vallate papilla) (text-fig. 66 B) form an equilateral tri- 
angle witli the base behind. All are circular, prominent, and 
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finely granular; tlie fossse are well inarkeil ami tl.\e \’'aih,in:KS 
api'ieai* aa deal* zones. They are conicai on elevirtion, t.lie basevs 
of tlie cones projecting .beyornl the fossa?. In two specimens tliC' 
papilla? are of equal size, but in the third (Mus. ItXtH.) the apicjil 
papilhr is vsnialler than tiie basal ones. 

The fungiform papilla? are not luinteroiis, .‘uid form a dorsal 
bounding zone on whieir they have the usual arrangement in :r(nvs 
and clusters, but the apical (duster is small; and they are few in 
number on the ventral papillaxy zone. 

Tlie conical papilla? have the usual arrangement in clusters and 
rows; they increase in size from apex to epiglottis, and there is 
no sliarp transit^,)!! between small conical papilla? on the oral and 
laige papilla? on the pharyngeal part of the dorsum as in Lentf>r 
and llapcdenmr, ' 

' . Lateral, organs are absent. ■ ■ 

Tlie sublingiia differed in two of iny specimens. In tlie iir.st it 
is tongue-shaped with a broad base whose angles are roumled, 
and its ai*f?a is half that of the inferior surface of the tcrngiie. 
Tlie dmiiticles on the t?entre of the anterior border are large, but 
the more lateriil ones are sinailer. The central part of the sub- 
lingua is thick a.nd' strong, blit the lateral parts are thin. On 
the ventral surface there is only one strong median ridge, and 
.'the upper'''sui‘hice;dia,s^n-.' strong ridge which, is received intofflm 
median ventral : sulcus of ,, the ttpngue;- . The f ren nm , is' ■' long ami 
iax, 'soLhe sublingua:, is ■ freely' movable. ' In ray second specimen 
thf? subliiigua lias no rounded basal angles, tlve apical denticles 
are more closely packed, there is only a faint ridge on tlie upper 
surface, and the whole oigaii is more fixed to the under surface 
of the tongueb' 

Tlie f renal liiinellm of the fu’st specimen are broad, with bluntly 
rounded apices, but tliey are narrow and pointed in the second 
example. Suppleineutary lamella? wen? present in I\)c*(Xikls s|)e- 
eiinen (15). 

The median veiitralsulcus has no crest, but re(?eives tli(? ridge 
on the upper svuface of the subliogua. 

(Jen us Lokis. 

TiumSw^NDeR Loius (/mm 

The conical tongue narrows rapidly from base to apex, and Its 
propcndiions are small. 

Three vadate papilla? foian an isosceles triaiigltMvitli the apux 
liehind. All are circular, furrowed, and granular, and aia? sur- 
rounded by prominent valiums. None are overlapped by conical 
papilla?. 

The fungiform papillie differ from those of Npctieehns iardi- 
fjmd'm in that they 

the usual amwgement da ,rows rbcI clusters, but the trabsversc^ 
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rows extend far forwa-rcls at ' the expense of tlie apical cliistcjr. 
Those at the posterior part of the oral division of the dorsum are 
large, hemispherical, polished, and close, together. 'Few are pre- 
sent on the inferior surface of the tongne. 

The conical papilla^ resemble those of N'ycticelms tardigrachis 
in their mode of enlargement from before backwards, and differ 
from those of Lemtur and Hafalemiir, Most of tlie papilke are 
cylindrical, and are surrounded by zones of interpapillaiT 
dorsum. 

Lateral organs are absent. 

Tlie following account of the sublingua (text-fig. 69) is supple- 
mentary to tliose of Tiedemann (18), Otto, Yrolik (16), and 
Oegenbaur (5). It is leaf-shaped and wrapped i*omid tlie convex 
inferior surface of the tongue, so it is coiicavo-coiivex on cross 
section. The edges are finely crenated and the apex is sharp. 
The denticles are smaller, less numerous, and more closely packed 
than tliose of Nycticehus but the characters of the 

central and lateral parts are similar in botli cases. The mesial 
dorsal crest is not so pronounced as tha-t of some examples of 
'Nyctlcehm. but is equal to that of others. Both species have 
equally mobile sublingine, but the freedom is less than that of 
' ;■■ ■ ■■ 

The f renal lam elke are two small, rounded processes whose 
edges 'extend posteio-laterally' for' amonsicleralde' distance:."' 'Ko- 
accessory lamelke are' present, ' . 

The median ventral sulcus resembles that of lYycticehm tardi- 
gmdus., • . 

Genus Perobictigus. 

J^oHMky.'s'FoTFo (Perodictmis poUo), 

'The .tongue, wdiich narrows sliglitly' from .base "to apex, has no 
apical notch and no inesial dorsal sulcus, but possesses a few 
small,- narrow transverse sulci in the posterior part of the oral 
division of the doi'sinn. 

Tile circumvallate papillm. — Van der TToeven (6) described and 
figured three large papiike in a triangle with the apex behind. 
In the specimen in tlie Museum of the Ilojal Oollege of Surgeons 
there a, re three large excavated papillae forming a triangle. In 
my specimen there are three in a triangle, hut the apical papilla 
is <livi(]ed into two large elongated parts enclosed in the one 
fossa. 

The fungiform and conical papillae do not differ materially 
from those of Xyeticrlnis tm\Ugradtis» 

jjateral organs ai^e absent, 

Tlie sublingua is tongue-shaped and has nine apical denticles 
'as,, i'n . F . : ' Its ^ strdhg^'inedianf', ventral,'. :,o.rest';':f s.;; bif 

posteriorly, and the dorsal ridge is larger and sharper than that 
of any other species which I 'examined. , The edges are devoid of 
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serrations a.iid the' .degree of mobility is equal to tliat wliic-li 
exists ill J}^i/etimbus and Loris (text-lig. 69). 

'Nassbaiiiii (11) pointed out that the sublitigua rod-like 

■core, which he termed the ‘^yssa of the snliliagiui.’’ it 1ms n 
cjoimective-tissi'ie sheath and consists of fa.t, .cartilage,^ and 
■connective tissue. .It is connected above to the lyssa, o.t the 
tongue whicdi contains fat, connective tissue, and muscle fibres. 

The f renal laniellai are two conicn.l processes whose crenated 
edges extend postero-Iaterally almost as far as the palato-glossal 
folds. 

The median ventral snlcns has no crest, liut receives the 
prominent median dorsal ridge on the sublingua. 

Family G A l a g i d *e. 

Genus Galago. 

/The' .Bgshy-tAiled Galago ( G . cmssicaiulata ). 'Must E.O.8.' 

The tongue was preserved, so no measurements were ma.de. 

Three vallate papillas are arranged in the form of an isosceles 
triangle with long sides. They are large, oval, and excavated, 
the fossai are patulous, and the valiums appear as clear zones. 
The basal pair are opposite the attacbments of the palato- glossal 
folds. Flower (4) also recorded three papilhe in the form of a 
triau'gle. 

The fungifoinn papilla are small, rounded, and arranged in tlie 
usual 'manner. , ■ 

The conical papillae increase in size from before-backwards, 
and there is BO sharp line of contrast between tliose on the oral 
and those on the pharyngeal parts of the tongue as in Lenmr and 
Flower states that they are thick on the base of 
the tongue. They have denticulated poii its directed l)ackwa,rds, 

. 'The; lateral oigansnre 'absent, tbe.-'mesial veid:.ral sulcus has no 
crest, and the ventml papillaiy zone has no fungiform papilhe. 

The subliiigua (text-fig. 69), wbicb is flat, horny, and tonguo- 
shaped, has a^ rounded border bearing sixteen squat 

sha,rpqromted denticles. It covers rather more than half of the 
width of the under surface of the tongue and fmlf of tin* length 
of the free part between the apex and freiium. The sides are 
parallel and entire. Flower’s specimen had upttirned edges and 
a downwardly-directed apex which a-dapted its form to timt of 
the un<ier surface of the tongue* 

Genus IlEIVtlGALAGO; 

Dkmidoff^s Hemigalago { H . demidoffl ). 

The small conical tonpies of both my specimens Iiave three 
vallate papillae arranged in the form, of a triangle with tlie apcnv 
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directed backwards ; tlie basal papillje are small and circular, and 
the apical papilla is large, circular, and granular, witli i\f patulous 
fossa,. 

The fungiform papDla; are not numeroiiSj but stand up 
prominently. They ha, vG' the usual arrangeinent,. but the apical 
cluster is sma,ll. They form a, well-marked row of closely- set 
elements on the posterior third of each lateral border of the 
tongue. None a, re present on the inferior surface of tlie tongue. 

The conical papilljB give the surface of the tongue a, linely- 
granular appearance. They increase in size from before back- 
wards, and there is no sharp contrast between tlie papidiC on the 
oral and pharyngeal parts of the tongue as in Lemur and 
Ifapalenmr. Wlieii the tongue is dried they stand up promi- 
nently and reach a higher level than the summits of tlie 
fungiform papilise. They form a narrow ventral papillary zone. 

Lateral organs are absent. 

The sublingiia (text-hg, 69), which is fiat, horny, and tongue- 
shaped, has a rounded, denticulated, comb-like anterior border, 
and nearly parallel, entire edges. It has a well-marked median 
crest, but no lateral ridges, and it covers a larger aim of the 
uiuler surface of the tongiie than that of the 

The frenal lamellfe are small and pointed, and the mesial 
ventral sulcus does not contain a crest. 

PoGock (15) described nine apical denticles on the ftTiblingua 6f 
Galago moni&iTi. 

Family C H I II o M y I B AL 
Genus Chibomys. 

The Aye- Aye (6k Qnadaf/mmrlmisis). 

Tlie following description is supplemcuitary to tlie existing 
aeeoiints by Owen ( 13 ) and Peters ( 14 ) ; — 

Measurements. — Total length 4*6 cm, ; oral part 3-1 cm. : 
pharyngeal part -5 cm. ; width between the lingual attachments 
of the palato-glossal folds 1-6 cm. 

The apex is thick and rounded, but has no notch, and the 
massive lateral liordcrs are devoid of lateral organs. Mesial 
ilorsal and mesial ventral sulci are absent. 

Three circumvallate papilise are arraiigeil in the form of a 
triangle witli the apex behind. All are circular and granular, 
and siuTOimded by nodulate<l valiums. Owen described two 
pa.pillap about two lines 'apart, lying about an inch and a half 
l)ehind the apex of the tongue. Peters recorded three papilhc 
arrange<l in a triangle, and figured nodulated valiums. 

The fungiform papillai are not numerous. They extend I'ight 
across the dorsum, but ai'e scanty in the middle line. They have 
the usual arrangement, but the apical dorsal cluster is small. 
One large papilla, bisects the base of the vallate papillary triangle. 
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None are present on the inferior surfa.ce ,of the tongue. Tlie}^' 
are siiiootli or gra.iiiila.r, anil are hemispherical or peduuculjited. 

The^ conical papillce have the usual aiT;ingement. Tliej are 
close!}" packed' and. exhibit considerable mutual eoin|)i‘essi{:>n. 
Some are low .and .cylindrical, but others stand' np pro.iiiine,n.tly. 

The papillae on the oral part of the tongue are siiialler tluin 
tliose on, tile base? and a line of demareatiorp conca,\'e forwards, 
separates tlie two groups. The tongue I'esenililes those of Lemur 
and Uapaleniur in this respect, and differs from tliose of the 
Lorises, Pottos, anil Galagos. There is also an area devoid of 
papilhe in front of the epiglottis ; this is bisected b^^ the median, 
glosso-epiglottic fold. 

The stiblingna has been described by Owen (13), (legenba iir (5), 
and Focoek (15), but several details are omitted, or not sufficiently 
emphasised, in their accounts. 

It is a Hat liorny plate with entire lateral margins and a 
rounded anterior border with a central projection, whose point 
marks the place where tlie strong, denticulated median ventral 
ridge beinls downwards in a hook. This crest ijicrejises in depth 
from behiiidT*orwar<ls, and its book lies 9 nun. ])ost(‘rior to the 
a|}ex..v>f Tdiev.tongi,ie.'''' ^ ■ k ■ 

It was shown in tlie descriptions of the sid:)lii:tgu of tlie 
Lorises tliat there is a thick central strip anti twcrtliiii lateral 
parts. same,' pai'ts., are prese-nt. I'n ' Ohimmps, l:)U t, d:i,ffer , .f.rom 

tliose of the Lorises in that the central part is a,dliei*eiit to til e 
under surface of the tongue, but tlie lateral parts are free ; in 
tlie Lorises, on the other hand, both parts are free. (h.‘genl)aur 
and Pocock botli describe a free lateral margin, but do not give 
any idea of the extent of the free paiL In niv speciirnen the 
total width of the sublingua is 1 *2 cm.; the central firm ailherent 
part is ‘6 cm. vvide, and eacli free lateral paid is *3 c:m. Wide. A 
probe can be passed for a considerable distance betweeir^t^^^^ 
under surface of the tongue and the sublingua. No denticles 
project from tlie anterior border. 

Pocock (15) described tim two small glandular (?) pockets on 
efsch sitle of the frenum, and pointed out that the frenal lamellm 
ai*e narrow. 

ilegenhaur (5) descnbed the horny nature of the snbliugua, 
but did not sliow how the thicd<ness varies in tliircn.uit parts, 
Altiiougli one thinks that the central parts thicker timn tlie 
lateral parts, when the tongue is entire, one sees that i\\o reiauvsi^ 
is the case when sections an* made. The apparent thickmvss of 
tlie eenti'al part is due to a, downward projection of tin^ lingual 
mnsclas to which the central part of the suldingua is closely 
applied (text-fig. bB F). 

The Lytia — The tongue possesses a strong median riilge on 
the under surface of the sublingimj, which Owen termed the 
'' lyttn/' He did m)t describe seetionB of the tongue, for a weli- 
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presence. It is xiiiited to tlie upper siirfa^ce of the siil)lingiia in 
tlie median part of the latter. The condition resembles that of 
FerodictieuSj in which there are lingual and sublingual lytfee. 
Ill the latter .species both .IjTheare internal. The position of the 
lytta in different parts of the tongue is seen in test-hg. 68 F. 


Family Taesiid.e. 

Genus Tarsius. 

The Tarsier ( 71 spectrum). 

The classical work of Burmeister (2) and the subsequent 
papers by Gegeiibaur (5) and Pocock (15) have dealt witli most 
points, so the work of aii}^ observer is now comparatively limited . 

In the specimen in the Museum of the Royal College of 
Surgeons the shape of the tongue and the characters of the 
A’allate^ fiuigiform, and conical papill to are similar to tlipse 
described by Buiiiieister, That author does not mention that 
the lateral .organs are a.hsent.- ..There is'. no great, contrast between 
the conical papillte on the oral part of the tongue and those oil 
the' 'base. 

, ; Tlie ..'sublingua.' is .soft. ..and defined '.from the' under :surface' of 
the' tongue" by a. groove..'oiily ■ ; it-; is the ■most, aillierent sublingufi, 
among. 'the Pmsimia. . The ''median .ventral rod: does; not' termi- 
nate in a knob as in Pocoek’s specimen, but its free anterior 
extremity is rounded (text-fig. 69), and is slightly turned 
downwardvS as in OMromi/s; as the specimen was preserved, I 
am unable to say whether this curving of tlie ridge was produced 
by the alcohol.. 

Tire frenal lamelhe .'are- two ■coniea.I. tapering pmcesses, '..an'd 
differ from tlie conditions recorded 1)}^ Biirmeisier and Poeoek. 

Siinmiari/ mid 0^ 

1. The tongues of the sj)ecies of temnr reseinlde thos(‘ of the 
Ghimpaiixee and Gibbons in the YTormatiou of their vallate 
papilke, tlieir convex lateral organs, and the contrast betiveen 
the large conical papilhe on the pharyngeal part of the tcyngue 
and small ones on the oral part. They differ from the tongues 
of Mail ami the Orang-Outan in that the latter have no large 
conical papilke on the base of the tongue, and their vallate 
pa]>ilkc form a V. They differ fi'om the tongues of the Gorilla 
and Omng-Outan, wdiose^ lateml organs form ladder-like patterns 
on the dorsum of the tongue. 

2. Idle tongue of Mici'oeehm <liffers in the essential features 
from those of the species of Lemur ^ and resembles those of the 
Borises, Grdagos, and Pottos. 

2>. The tongues of tlie Lorivsidse and Galagidm differ from those 
rpurppgies.;)h'f:'y'clasfei.fit5atibhIq;;'::liddipg:b|teM 
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ilescril>ecl !)y Poeoek, .Forsyth iVlnJor, tmd others, we ohtMsii tlie 
following eomparison : — 

Lemm\ Lormdm avd iraliitjkkv* 

1 . T^illate pap)illiG fori)! a. Y. 1. \hillate p^ipilhe form a tri« 

angle. 

■2. Lateral organs convex. 2. Ijateral organs absent. 

2. Conical papilhe small on the 3. Conical papilla' inereasci 

oral part of the tongue gra.dnally from tlie apex 

and large on the base. of the tongue to tlie epi- 

glottis. 

4. Snblirigua triangular or 4. »SubIingua hnigue-sliaped, 

lyrate, with apical den- with denticdes along its 

tides. ' anterior border. 

5. Urethra opens above tip of 5. Clitoins traversed by iiretlira.. 

, ■•clitoris, , 

ll Ectotympanic annular or 6. Ectotympaiiic; ex tern id. to 
horseshoe-shaped and in- bulla, of which it forms 

side bulla. the outer wall. 

I have not had the opportunity of examining the tongues of 
the Indrisiche, but published accounts and illusti'n.tions Jillv tbeni 
to.those.ofZ^^n'wrv.'', ,■■■4 ■■C.'b't -' 

4. Lhe totigne of lias its own cliaracteristie siib- 

lingim, which has a larger area free from the hmgiie than 
existing accounts lead one to expect, it lias no lateral organs, 
but its basal conical papil he are large. It 1ms two or tliree 
vallate pa pill an Its characters resemble those of on the 

one hand and those of the Lorisidai and Calagida on tlie other. 

5. The tongue o^ 2Wsms s^yectrmi has the most adherent 
siiblingua. It stands by itself iir tlie cdnsisteiKat a >size of tlie 
siiblingiia and the characters of its valhite piipillm. 

fn The f renal lam are frecpiently vcny com])lcx, and 
supplementarj lameilse are present in M/dkehufi tfii'digrcidns. 

7. The fora.^m and Apical Gland of Nuhu arc ahsmit. 

8. The iytta is present in several forms, a.nd is freipuMitly 
accompanied by a central axis, or lytta., of the sublingua, in 
the other Primates this is absimt. 
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39. The (Jora]')arative Anatomy o£ the Tongues of the Mam- 
malia. • — VI . Sum ma ry an d (Jlassi fica tioii of th e To n giies 
of the Primates. By Chaules F. Sonntag, M.D'.. 
F.Z.S., Anatomist to the Society. 

[ Received August 8, 1921 : Head Novoniber S, 1921.] 
InTEOOTjCTION* 

In the five preceding papers of tins series I described the 
structure of the tongues of the Primates and gave a short 
account of the physiology of the lingual glands. I also drew 
attention to a number of points bearing on the phylogeny of the 
tongue. In the present paper I have summarised these observa- 
tions and pointed out bow the lingual characters support systems 
of classification which have been based on external and skeletal 
'cbaracters. 

■, Summary,; 

Figrmntatiou,~-Most of the pigmented forms are included in 
the OebicliB. The eoloiirj which is yellow, gi^een, brown oiv bluisb- 
black, especially the latter^ is uniformly distributed all over the 
dorsum, or the pigmented and colourless parts may form definite 
patterns ; in Ateles for example, there is a wliite cross 

on a brown background. The vallate and fungiform papiihe may 
be pigmented (e. g. in Ilylohates lav) ov colourless, but the 
lateral organs and central parts of the inferior surface of the 
tongue are always white. If several examples of each pigmented 
species are examined it will be seen that the colour vanies 
considerably, so is of no value for purposes of classification. 
.Most' specimens ,of exaoipIe,Iiave re^^^ 

yellow tongues, but some tongues are colourlessl and the fungi- 
form papilhc of ( Uircopitheciis tantalums a.re yellow or colourless. 

The bluish-black coloiu* pei‘sists longest in preserving fiui<ls. 

Form and /Proportions. — Most tongues are conical, but a few* 
a, re ovai, spatula te or rectangulai' ; and shape is of no \’a.lue for 
compa ra tive purposes. 

in most of the Primates the tongue is long a!)<l comparatively 
narrow, but in Antkropopiihecm troglodytes arnl (Joriila (jorilla 
the tongue of the young animal is restively wider than tiuxt of 
tbe adult. I did not, however, see such variations in Oeixo- 
pithectis patas or JIacams sinicus. of which 1 examined very 
young and adult examples. 

Uunningham showed tliat the tongue of Siniia satyrm resembles 
that of Homo most closely in tbe relative proportions of lengtli 
and width. 

The A per. is round, truncated or pointed, an<l may or may not 
liave a iiotcb, but the latter’ is .usually .absent from the . fresh 
:;tpn:gu,e ,is[::comparative|y,:^bipdt%:pSfe 
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Ia,tei! by small conical and fungiform ■ papillae I’he I'eljitive 
quantities of finigifoiTii papillae on and immedititely boliind the 
apex va-ry ; in tbe Simiidic a.rid Cercopitlieciche they are 
numerous and thickly clustered, Imt in the other fa.milies they 
' are few and discrete. 

In some species. of Lemurih.^ apex exhibits a. ii umber of sharp'- 
. pointed processes prolonged forwardKS from ridges on the inferior 
surface of the tongue, but. these vary even in difie,rent ex.a,i'nples 
of each species. ' ■ - 

Sulci and Eidges.—¥eW' fresh tongues In'ive median <J,oi,'sa,l 
sulci on tlie oral part of the' dorsum, but many preserved 
.specimens do; and I observed, a' well-marked median sulcus on 
tiie pdiaryngeal pa.rt in AntlwoimpitlmcuB troglodytes alone. Tlie 
.most pronounced mesial dorsal sulcus 'which I olisei'ved occurred 
in 3iystax ursidus. Median dorsal ridges' are present in 'some 
LemiM.'oi(ie,a and Ilapalidax, 

'Wide, sliallow'. transverse, sulci separating ..low wid.cv.t:,.ransve.rse 
ridges ."are;: present' o.n.. ' 'the" 'fresh'.' .tongues, of.. Zeuiur catta' and' 
^Mapcde jaccImS'; and' fine 'narroW' sulci ''are seen in (krnth gorilla 
and FeriKUcticm'jMio .. .'. ■ Some ■ of ■'the fine siilciand ,,ri(,',lges remind 
'one.' of the, patterns of fissures and ridges' on the finger-tips, , ' 
.■;.':ld..ie'in'edia'ii : ventral ■sulciiS' is present , In "most 'tongues,, 'and i's,. 
'.'ne'.ver .an .artefacf ' induced' by. preserving 'fluids, as . is the' t'lorsa'i 
"on'e 'in '"'bottled 'Specimens. ' 'It ;is '.'narroW':,' .and -deep, . or' wide,, and 
'shallow, and , it "frec|uently ..opens 'po'steriorly" into ','a triangular 
/fO'Ssa which' 'recieves' the, ''Upper fend. '.of' the ,frei':n'im, " 'In' so'me of', 
■.'the' , Lemuroidea .it , receives .the., 'median d.o'rsal',,. crest ■ '(,>£' the 
' ■sublingua,,'and''it' recesses^dhe .crest,'' on the .dorsal surface , :of the 
'frenal 'lamella 'of' 

In fjoriUa- f/orite, some species of and some of tlie 

Lemuroidea it contains a fixed crest ; and it lias been stated i.hat 
the crest is a remnant of the sublingiia, but the presence of hofli 
these structures in some Lemurs would seem to disprove iUnt 
theory. 

Lateral />V),nfers.,.-~-~Tli'e:edges;^ the.' "'tongue are sliarp, or full 
and rounded, and increase in thickness frojn before hactk wards in 
most sjieeies. Idiose of CkirornyB mmkigasmrie ari^ mean 
massive in proportion to the size of the tongue than those of any 
other species of the Primates. Of the Pithecoids Sind a s(dyrtis 
and AnthropopUheGiis have the most massive lateriil borders/ 

In Tarsius spectrum^ Mierocehm^ Chironrys^ nnd all i^otusidm 
and (ralagidic the lateral borders are devoid of lateral organs 
and, as I impe to show in a future paper, this has an important 
bearing on phylogeny. In Gorilla gorilla and Simia saLp-us 
only small parts of the lateral organs are found on the laleial 
borders, Imt in all other Primates the greater part is found 
there. 

The conical and fungiform papifise oti the laterafi borders are 
arranged in vertical rows . and , the points of the former are 
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' 3istrihutlo'ii of the Paplllce , — lu Jill Priinates except- some- 
.s[)eciisiei:KS of satyrtfs a-iid SyiRjyhatangiis s]/ndaciylus^ some 

.Lemuroideii a..iid Ilomo^ papillte cover the entire, dors iim, apex* 
lateral liorders* a,,iid a, bounding*- zone of the inferior surface. In 
ail: these species there are smooth non-papillary a,rea.s on the Ijase 
of the tongue, and in the Lemurs the ai/ea is liisected by the 
iiied:ian glosso-epiglottic fold. 

Tile venircd paq)iUary zone varies greatly i.n widfcl:L siiid its. 
characters ai-e of limited value for purposes of c]assiiicat.iori. It 
is wide in the.Simiidm. Oercopitheeid?:e, and in Cehus^ Ateles, and 
Zagothrix, but is :narrow or absent in ail otlier Priii:iates. In 
species witli a wide zone the conical and fuiigifoini papilhe are 
numerous, but in those with a narrow zone tliere are few or no 
finigiforms. In Gorilla gorilla many of the hue transverse sulci 
on the dorsum cut tlie lateral borders and run inwards on the 
ventral papillary zone. 

Tlie Gh'cv/mvaMate Fapillm.—lu -my, paper, on tlie tongues of 
the Cercopitiiecidte I showed that all the papillary patterns 
,p:resent ' in the family w.i] I be.' seen.- in .most .species uf sutEcient- 
exa'inples of -, each are .exa, mined.- The whole series, may. quickly 
appear or it may be necessary to examine many. I am. not 
prepa, red., -however, 'to apply 'this lade-'toany other 'family'- exee,pt 
'the Hapalid'ae,'. as insulEcient. specimens, have come ,to liand. ,-: : 

In the following.', list -oi: ■ psipillaiy patterns, , P, -me.a'ns'-,twO' 
papilhe 'formi'ng a. pa.iF, a.'nd IX P... indicates .four -papilh-e a,i.Ta,nged 
,in, a , -double pair. The ' Y,"- type -.'.ineans that there. 'are 'several 
papilla} present and does not include forms in wliich the four- 
.pa.pilhe of a double pair are arranged in a. Y. ', . 

Family. ^ ' y. ,''', Fatleoms'pfmmUatfrpa^^ ..- 


Simiidm '. 

... Y. T. V. 

A. 


Oercopithecidm . . .. 

' T. Y.,- 

A.. 

P.P. 

Ccbida.* 

■ ■ : .Y.'„- 

A. P. 

D.P. 

.IIapnli<lm — ........ 


A. 


Lemnrida‘ ........ 

..x-; 

A. 

D.P. 

Lorisidi-c: 


A. 


(lahujfida* 


A- P- 


Gi-ii'romvidjv-' 


A- P- 


Tarsihim 

Tliree papilhe 

! arranged 

ill a 


Owe can see. therefore, that the Bimiidai and Lemiiridie are 
rhe only families whose tongues possess niore than four pa]filhe 
arranged in a Y, tind it will be shown later that they differ from 
all otlier Primates in other respects. 

The papilhe are round or oval on ].dan and conical on eles'ation, 
with the bases of the cones projecting beyonti the valiums. 

The Fmigiforni Fapillce stretch right across the dorsum, or are 
absent from tihe centre thereby forming a dorsal boumling zone. 
'TI'ieyTorm}'a:'''elmt'er::lbeM-iid'btfie-'-apeiK>':but.'.,:;arel'k:rir«^^ 
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of vfiiying degrees: of behind tliJit, Tlio af)icMl el,iisiie'r 

is la.rge i:ii the Siiiiiidre and ' Cercopitheeidie, but in nil otlier 
families the transverse rows extend f;ir for\va,rds at it.s expense, 
111 the majority of tongues with la.rge apical cl asters there , are 
iiiaiiy, fungiform papilUe on the' ventral papillary zone. 

It has, been shown by Tiickerman that the f in'igifoi‘n,:i |>apilh,e 
of tlie apical cluster have nmu}^ ta-ste-biids. 

In some specimens of AntkropopUheims troylod^^^^^ is a 

row of prominent fungiform papillm occupying the niid-dorsji] 
line of tlie tongue and replacing the median dorsal sulcus. 

It is sometimes impossible to tell whether a jmpilla, at. the 
posterior part of the oral division of the dorsum is a. large 
fLingiform or small vallate form, for fossa and vallum may be 
indistiiigiiishable even through a strong lens* Histological 
examination is tlie only proof, Tlie fungiform pa.pillfe may have 
no taste-buds or these, if present, lie on tlie free upper surface of 
the papilla ; in tlie vallate jiapiiks on the other liand, the taste- 
buds never lie on the free upper surface of the papilla, Imt a, re 
deep down on oinv or both sides of the fossa. 

In some tongues there are more fungiform papi] hr than are 
visible^' to the naked eye, for . some are" .entirely concealed ']:y 
overhanging conical papilke (e. g. 

The fungiform papillae on the ventral zone may be thiekly 
clustered a,t the apex of the tongue and scanty further back, or 
the examples, a-nd the rows in which tliey are 
aiTanged are, close together or discrete. 

From the point of view of classification the most iniportant 
features are the size of the apical dorsal cluster and tlui presence 
or absence of the fungiform papillae on the ventral papillary zone. 
Although their pre.sence or absence in the centre of , the oral 
part of the dorsum varies greatly, it is not a diaracter of 
:suffiei©nt disti,nctness,'to be of value for purposes of' classiiica.ti'on.:' 

:The' Gmical ' vary-,v.in ' size and. ' armngement ' in the 

: different families, a.nd, there are ' tliree ■ types , of, the 'forinei:,.—; ■ 

17 The ' papilla,, :.on the 'pharyngeal .part '.".of the tongue aie' 
sixiallr,---/Jemo, 

2. The papilke on the oral part tongue are (‘.<>!u])ara- 

tively small, but tliose on the pharyn^^ part are large? am! 
prominent Gorilla gorilla, Anthmpopithecm troglodytes^ all 
species of Ili/lohatesi b}\ species of Lemur, OliiromyB madagm- 
cariemis, and Ihrskcs speGtrum, This type also occurs in some 
] o wer Ma m mal ia, 

3. The papillic gradually increase in size from the apex of tln^. 
tongue back to the epiglottis : — Gercopithecida^ Cebi<la=!, Hapalidaj, 
Lorisidse, and Oalagidsa. This, arrangement is also present in 
Mim)€6bm in which the vallate papillae form a triangle, so the 
papilke are of value for distinguishing it from Lemur, 

The arrangement of the papillae distinguishes most of the 
Cebidse from all other famiii-^. In the latter they form a cluster 
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that, but in the Cebiche they are dotted ' irregu]ai*h' all over 'tlie 
dorsum. 

Tlie tongues with smootl) non-pM.piliaiy areas on the pharyngeal 
part of tJie dorsoni liave been enumerated aJ:)ore. 

In most Primates the points on the oral part of tlie tlorsiiiii 
look backwards or backwards 'and inwards., bnt in some specime,iis 
of 3lmui satynis and Ce7voptthecus latk tliose on tlie centre of 
the oral part run in all directions. 

In tlie Gebida*, Hapalidm, Lemnroidea, ami Tarsioidea the 
conical papilhe are mostly pointed, and cylindrical and globular 
forms are uncommon. In the other families there is a good 
admixture of all ty'pes. 

Tlie Lateral Organs present niimerous forms and are of value 
for purposes of cla,ssifi cation 

1, Organs absent: — Mici'ocehus^ GILromys, Tarsim^ the Lori- 
sidiu a.nd Galagidfe. ^ 

2. The lamiiue and sulci form lad(lerdike patterns on the 
dorsum of the tongue, and only their outer ends cut the lateral 
borders of the tongue :« — OoriUa go7illa n.m\ Sfmiia saty^nis, 

3, The organs are convex towa-rds the lateral \nilhite papillc^^: 
Aath7*opopitheeas ii’oglochjteSj Hylobaies (all species L€.7mi7* (all 
species)* ' ' , ■ ^ 

4. Tlrere are rows of short lamime and sulci on the lateral 
borders of the tongue i—Gercopithecidce. 

5, The inner borders of the organs are concave towa-rds the 

lateral vallate pap — ^Cebuhe. 

6. A few faint iri-egular laminae and sulci are present on tli© 
lateral borders of the tongue : — Hapalid^. 

In very f erv specimens did I find an equal number of laminie 
and sulci in the two organs of the same tongue. But one must 
be careful not to mistake simple folds of the mucosa at 
end of the organs for laminre. Histological examiriation is the 
only true test in doubtful cases, for it reveals the presence of 
.taste-buds'ln the, true lamiiu.e. 

Ill a few species of Ceixojnthecim one maj^ find fungiform 
papillie situated on the lamime of the lateral organs. 

The degree of protrvision of the lamin^^^ depth of the sulci 
vaiy,,'not 'only, 'in.'difteren^ but' in', several . exa.mples. of 

©acli.,':', ^ ^ 

The Lingual Glmids are divided into a.pical and basal parts, but 
the frmmer is most variable. 

The Apical Gland of is present onl}^ in Homo and Simia. 

saty^ms. Opjiel believes that it is a piece which has become cut 
off from a forward prolongation of the basal ghuuliilar mass. 
The basal mass in the Marsupiaiia sends forwards two prolonga- 
tions of variable stoutness, and it is possible that the Apical 
Gland of Nuhn has been cut off from one of these. If that were 
so it w(ndd support Gegenbaur’s view that the tongues of the 
Pi-imates have evolved from those of the Marsupialia. 

The serous and mucous glands on the pharyngeal part of the 
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toii^’iie a.re developed to aii' eqiinl degr'ee ;i.ii tlu:‘ J^i'iiriates, 
the degree ot (ieve!o[>i:iieTit of the entire ba8H.l iiuis8 varies. 

The pliaryngerd part of tlie tongiie possesses a, vjiriaide degree 
of deveiopBieiit of lymphoid nodules, nnd a variai.de iininber oi 
orilices of |>its a-iid fclie dncts of gla.nds ; ioid tlie latter are 
of value for distdiig’iiishing tlie tongues of tlie varioes genera oi 
tlie Af^^ivopitlieciihn from oiie n-iiother. Oi-ifices are visible in all. 
Ch^,rLa,:ipitl:ieciil,ap bnt' are absent from most Ctd.)ida‘, so irre of 
elassiticatory iifiporfcanee Avhen tiikeii. irr conjnnction w'it,l! the 
.■intraelmN of tlie lateral organs and mode of arraiige,ntent of 
the ronieal jiapilhe. The following are tlie cliaraetors ot the 
oritices in the Cervopithecidio : — 

breniis Pre><ht/tes r—Orihces larger and more patulous tlian in 
any otliei* geniis, and lie in the centres of large round glandnlju* 
areas. ' ,Tiie salivary, gda.nds are eno-irnons. 

", iTeniiS' CermpMi^us : — Oriiiees weHunarke(l,' disci'ete and not 
■■ pa<tulous, ai:rl no wbi.te a;reas prese.nt' a.ronnrl tlieim ' 

' ' Gen — Orifices like pin points. . ' 

" Genus :-“Bniali duet orifices' 'present at the sides, of 

the 'base of the tong'ue. 

Geniis orifices present at the sides of tlie 

base of the tongue..^ ■ 

In inany of the Cebidm the nodules on the base form zones, 
rvith coiieiive a.iiterior borderSj in; frorit of the epiglottis, but ,L did 
not observe a, similar condition in arpy other f.-riniiy. 

Idle Frf.ncd LameUa varies greatdy "in t,h.e I'?*rima.ties, and. sippears 
to belong to tlie floor of tlie mouth rat) ler tlmn. to tlie tongue. 
It varies even in several examples of tlie same species, so is of 
liniifed value fe>r puiposes of cdassifieation. 

In Homo, ia and sour specirnons of Pyrnpha faunas 

it a]»pears as two simple folds over Wharixm’s I hud's ; 
hut A! r. Focock iiifornrs nie tiiat lie observed two welhmarkcd 
prore<srs in a y<mn^ Slmia saiifnfs, 1 itimnot behd'V'(\ ]iowe\'(o*, 
in ctmfhrmity with my observations on the toueau'S of oilun’ 
animals, that reduction In the larnelk cjiangc dm* to 

advancing years, : In otdier spiudes: lamelia appears as a. 

triangular or t,ongue-shape<l process with an entire <»r divided 
apex and with both edges entire, stFrated, or h(‘aring small sliarp 
poinis. The sharpest and most prominent [minis on 1 edg(‘s 
o(-eiir in Cercopdhec'iis prettHst and some sp<‘cimcns of fV/j-as* 
f iff Hell 

The of Wharton's hucis vary in their position on ido 

lamella as h)llows 

1. Gn the iqiper surface— gorillcf, 

2. On tlie apex — Anthropopithems tronhih/ies. 

d. On the under rnyhoB - Pithecia satatms. 

The apical [losition is the commonest form, however. 

Tnckerman <lescribed a rich nerve plexus with |)en'[)lieral nerve 
endings in the lamella of MbUb Gegenhaur c,onsidcred 

that the endings were tactile in fimction. As tins condition has 
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not been found in miy other tongue there is insuliicieiit iiuiterial 
in wliich to work out its piiylogeuetic significuiu*e. 

The Suhlliujati . — The Auirious l^einuroide!!. lire (lifierentijited 
from one aiiotlieU by the' sliape, laobility, and characters of tlie 
crests and denticles as follows : — ■ 

1. SubHogm triangula.r or iyrate, has three A'entra'I crests, 
and is vx^ry mobile. Tlie apex is divided into a brusliwork of 
denticles : — Lemu}\ IlapaUmur, .I'ndrisicUe. 

2. Subiingiia a large hat plate adherent to the under surface 
of tlie tongue by its centra.! parts; no denticles present, butdi 
striing keel-like lidge on its nnder suitace projects forwards in 
the midtile line : — VMroiiiys. 

3. Buliiingiia large, toiigne-sha.ped, ])ut not (,|nite so free as tliat 
oi: Leraitr. There- is only one median ventral crest, but tlie 
dorsal surface has a crest of variable [irominence. Tins crest, tlie 
characters of tlie denticles, and the ^'aliations in tlie consistence 
of various parts of the sublingua are important - 

In Mkroceh'us the subiingua is iniifonnh’ tliiek, the inedian 
dorsal ci'est is slight, and the denticles are moderately long. 

In XycMcehm '.nml Lork ihe- -central parts of the s'ubliiigiia'a:re' 
tliieker than tlie latera.l parts, the media.n dorsal crest is small 
aii.d',„th,e 'ilen tides are 'of - 'moderate .len.gth'.;,, they are; discrete, iii.-; 
the '.formen*' and- closed iii' the latter, but --'there is- ho :esse,iitiar' 
dilference hetrween the siddinguahof these gend’a. 

In lkn)clietieiis the ■media-.n. ventral crest,bis, bifurcated pos- 
teriorly, the .median ■: dorsal' crest . is very, yirominent,' anti the-' 
deriticles are long avid slender. 

Ill Microoehus, Galago^ and Hemlgalago the anterior border df 
tlie siibli,ngua is broad, but in Lork. B.ml yYy cl kehm ' it is ' more "or 
less pointed. " 

The lMc(.r the Bimiiihe are derived from the sub- 

lingua by a process of ph^dogenetic rt^.duction, a-nd 1 sliowed that 
the plicae of Anthrcyyopiihectm troglodytes with tlie intervening 
piecxvof vimeosa forin a soft tria-ngular field resembling a. siih- 
lingna ; this is even more marked in the tongue of the ncn\'-1>orn 
cliiid, a.s described and figured by Gegenbaur. Tlie plicw of 
PJifiscolarcios however, do not hound such an area. 

The tongues of the Gibbons, Uereopitliecidm, tjebiihe, and 
llapalithe illustrate the ultimate stage of reduction, for no irac'cs 
of the suhlingua. or plica are present as a rule in the extra-uterine 
stage. In tl.ie fcetal Giblion, as shown by Deniker, there is a 
well-marked sublingua ; aud I observed two minute pliccO in a 
young Cercojilikecas patas, so it is probable that tiie fretuses <d‘ all 
Primates have suldiiigum. 

If one examines a series of human tongues at different ages, 
one limls that the new-born child has well-developed plieie or an 
actmd suhlingua provided with taste-lnids. As age advances tlie 
buds disappear and the plicm diminish in size. These taste-bmls 
probably a, (umiint for the more acute sense of taste in the child. 
V ®xge'id'me''iit:;d-,-'niietli0ds.;' ■Afeo.:-'d eipbnstS'atef 



764 ‘ ■ DIL' C. -P. BONNTAG ON. TUB COM.PAl.UtIVE ANATOMY’ 

eliciteii b}’- a'pplica.tioiis Q'f solutions to tlie centre of tlie oraJ pi'H't- 
of the hor.sii,m diiai,Disl'ies as ji^'e advances. 

Tins atrophy of structure following loss of function may have 
playea:! i’lii impoi‘t;‘int part in the re<’luction in a.iid 'ultiiin’ite loss ot 
tlie pri'?iiitive Ma.iiiinalian tongue. 

The Lj/fJa . — Two foiins are to 'be recogniset! : — '.Wie l}’tta ot 
the tongue and the lytta of the suljiingua. Ainl (tegeiibaiir 
sliowed tliat the latter, when present, a;j.)pears in one of two 
forms. In Stejifjps it forins a strong CHWitral supporting rod, l)iit 
in Tarsms it is double. In Lemw' it is absent altogether. Owen 
descrihofl the keel on tlnv ventral surface of tlie stildingua as tlie 
lytta, but sections through tlie tongue sliow a M’ell-niarked l}’tt,a 
inside ; it is connected in the middle to the sublingna. 

■ ClASSI-PlOATION. 

The striictures which are of value for purposes of classiiic?ation 
are':—,,' 

1. The number and arrangemonfc of the vallate pa pillan 

2. The arraiigeinent of the conical papillje on tlie oral part of 
.tlieriorsiiirn 

The mode in wliieh the conical papilhe increase in size from 
: b 0 fore:ba;ckwa,rds. ,t ,, 

4. The size of the cluster of fungiform papillie on tlie dorsum 
behiiiri the apexmif tlie' tnngue. ..'■'".I;'-- 

5. The (dianacters of the lateral orgaru 

lb The width of the ventral papillajj zone, witii tlie inunliery 
cdiaracters, and lUTangement of its papilhe. 

7. Tlie presence or absence and characters of the lyttm of 
tcuigaic and sublingua. 

The presence or aliseiice of tiumrpical gland of Nulin, and 
the chai'acters of the orilices of diuls a.nd pits on the pharyngeal 
pari of the dorsum 

h. The suhlingim. and plicse fiinhviatan 

Tiiese features are of spmatit? value in tlu^ (*as(‘ of all tlu' 
h^imiida?, except flpiahaies, and many of tlu^ Imiuuroidi'su hut 
they are cif geuerii^ value ouly in all other I'rimates, They lend 
a<lditumal winglit to some schein<‘s of classiii(‘ai lou I ased on 
external and skehdal characters; in some cases tiny htdp us i.o 
settle points wiiich are not supported by a. iargit btuly d very 
conclusiN’e evideu<*e. 

Tim tongue of hTmia mtprus resemldcs tliat uf Homo most, 
closely. Hotli ila^'e roninled ajuces, ami tlieir form and general 
proportions are similar. They Inive no large conical j^apilhe on 
tlie base of the tongue, aud tlieir vallate papilhe form a Y. Tint 
fremil lamellm- are two small folds over Wha.rtonIs Diuds, and 
their plicae fimbriata^ are ecpially devedoped, but smaller than 
those of other Primates; anti they are the only Prinmtes possess- 
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organs are better developed, and the conical p.-ipilbe on the oral 
part of the dorsum include more pointed forms, but, Homo alone 
of all tlie Primates possesses a foramen cfecuin. 

The ladder-like' patterns formed by the latei’al ■ oi*gans distin- 
guisli Simia satyrus and Gorilla gorilla from all other Sirniid^e 
winch liave organs convex towards the lateral vallate papilhe, but 
tlie tongue of Gorilla gorilla has enormous conical papilhe on the 
pharyngeal part of the tongue, la,rge piiem a, median 

ventral crest, and a large triangular frenrd lamella : it lias no 
Apical Gland of Kuhn, anti its vallate papillie form a Y or Y. 

The oid}^ cliaracter which really differentiates xinthropo'pithecim 
troglodytes on the one hand from Hylohates and Symphatangiis on 
tlie otiier is the possession of plicce fimbriatte, foi* tliere is a 
similarity lietween them in all other features ; and Hylohates has 
a well-marked, triangular, bifid lamella, wliereas Symplmtangiis 
syndciciylus' two small folds over Wharton s Ducts similar to 
those of i/onio and /Stwfa satyriis. Their vallate papilhe form 
,a Y. 

III the Cercopithecidae, Celiithe, and Hapalidse the vallate 
papilhe never form a Y, the conical papill® on the base of tlie 
tongue are never disproportiona-teiy large, and the lateral organs 
are neither ladder-like nor convex towards the lateral vallate 
papilhe. The chief differences between them lie in the characters 
of the lateral organs, the size of the apical cluster of fuiigiform 
papillie, and tlie mode of arrangement of tlie conical papillae on 
the oral part of the dorsum. . ■ 

In tlie Gercopithecidie the lateral organs form rows of lamime 
and sulci on the lateral borders, the apical cluster of fungiform 
papillae is large, and the conical papilhe on the oral part of the 
dorsum are regulaily arranged. I'he genera ai'e distinguislied l>y 
the' characters of ' the orifices of ducts and /pits, on tire pharyngeal 
pai'*t of. 'the"dorsum (page 7'62)v . ■ ■ . 

Ill; tlie.Oebidai /.the-inner liorders., of, ,'the latei’nl G,rgans..are con- 
cave towards tbe lateral wallate papilla*, the conical papilhe on 
the o,ral ..part of the' I'lorsum ■ are .eio.w.ded.'Aogeth'er ', without any 
d,e,fi,i:iite.''ai.''ra.ngei:nent, and ' tlie- a/pical cluster of .'fu'ngiform pa.pi.lhe 
■ is' small,.'' 

The vallate papilhe are two iu iiumlier, and there is a well- 
marked meilian sulcus on the phaiyngeal part of the dorsum in 
"AoUls, but in all other genei’a tliere are more than two vallate 
pa|)ilhe, but no liasal dorsal sulcus. 

Tile ventral ]>apillary xone is wide, and lias few fungiform 
jiapilhe in Lagothrix^ but it has many papillm in Aides and (Jehus. 
iu Ai«h'S the ventral fungiform pa.pilhe are most numerous 
roil ml the apex, but in Gehtts they are most iiumeroiis farther 
/.'b,ac,k.'":'':b /: 

The ventral papillary zone is narrow in Pltheciaj AlouatUu 
€ (tUlcehus^ and Cacajao. It has many fungiform papilhe in 
Pitheeia but few or none in the others; and Alouatta is the only 
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genus possessing large glan<iular oiidces on tiie base of tiie tongue. 

■ ha,s many .nodules ami few oriiioes on tiie base, inrt 
Cacajao lias neither. 

Tlie Ha|:»aUtlce alwa.ys ■ have a vallftte ti'ia,ng'le and a- ieW' 
iiTc^goiai* la, mime and sulci .in their late:ral oi’g.'iiis. ilda* [dia- 
I'vngeal pai't of tlie tongue oecii]..}ies a, relatively s.nia]I pai't the 
whole, and the veiitral papillaiy lione is small or al:>se]it. Tlie 
conical papilla^ are regularl}’' arranged and the apical cluster of 
fungiform papilbe is small. Tiie lingual characters ai‘e not 
suificiently distinctive to classify the genera. 

Tihe LeinuiTiidea. 0.11(1 Tarsioiilea differ from tlie Siiniie in tlie 
possession of a sublingiia whose size, co,nsistence, mo].,)ilit}', 
denticles, and minute structure vary in diflerent faniilies. 

In the Tarsioidea the. suldingua is soft, small, devoid^ of 
denticles, and only delimited at the sides from tlie umhu* surface 
' 'of ■ the tongue, by a narrow .-'groove. TJ'iere are no .la;tera.l orga,.i!s, 
no lai’ge conical papilhe, a,nd few apical .fungifonii pa pi I lie. 

In the Lemuroidea the subiingua is large, borny, denticulated, 
firnl.is more .or'less.Tnovald ■ ' 

In'Lenim* and Sapalemtir the ^ sublingua- is' triai'igiihir, or lyrate, 
.very . free, , and has three ventral, crests. .'No lytUi is present. 
The, vallate pa.pilim form .a Y, and. tlie conical papilhe'on, tluc liasa 
are ^disproportionately, da'i'ge. ' ■.■-The- lateral organs are 'convex 
towards' the lateral va'llate papillin. 

.' Ill' Ohiromps ' the .sublingua -'is 'to'ngue-sbaped, adlierent thy .lias 
central., parts., d,mS' one ventral ci'est which is. keeldike atid 
iiodidated. It has a l 3 Tta. inside the tongue. Vallate papilla? 
form .a -"pair or triangle,, but .-never a Y. ■■Oonical papilhcYn base 
of tongue large. No lateral ■orga:ns... ■■ 

In the Lorisida? and Galagidjc the sublingua is a 

fiat plate with, o lie lueilian ventiavl ci'cst and a. •vailable dorsal 
crest,; '. It varies '.in .' iiiobility,' co.ri-siste.n.ce-,, ami - de.nti(,!les,, and, .t]i.e' 
value of these cliaracters Iras already; been deseriljcd (page- 7 (k]). 
Tlie vallate pa[)ilhc form li, triangle, but never a Y, tin? conical 
papilke on the lease of the t(>ngaie are iiot disjna>j>oi,liioi« large, 
'and. la-te,ia} orgai,is,a.iT?, absent. 

The special points ai'ising from thesi^ .notes on itlassificalion 

are 

1 . The tongue of Nlniia saiyrm resembles that of IlmHo, 

2. Simla satyrns and Oorilla (jorillu diiler from all other 
Siiniiihe in the characters of the lateral organs, but th(u-(i the 
resemlilance betweei.i tliese two species stops. 

M The tongue of IJylohates iliiiers from that of AjUhropojtS 
thee.u.s trogUdyfes in having no pHc®. 

4. The sepai’ation of Sympkalangus from Hylohaten, 

o. The great value of the lateral organs for piupow'S of 
'..classification..:,'.-.,,;'." 7' -hi 

fh The value of the lingual glands for distinguisliing betivmm 
the genera of tiie Oercopithecid®. 
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■7. Tiie genera of the liapalithe cannot lie <iistingnislie«l from 
one a-iiotiier liy the cliaracters of tlie tongue, 

8. The tongues of ■ Lemur and JIapalenDtr resemble tliose of 
the Simiidje most closely. 

9. It is impossible to ally the tongue of Wicrocehm witli those 
of Leraur and Ilapalemur^ but it resembles those of the Lorisid®. 
and Galagida*. 

10. The characters of the tongue at once distinguish tlie 
LoriseSj Galagos, and Pottos from Lemvr. 

11. The tongue, of Tarskis resembles neither those of the 
Siiiiiidte nor of Lemur, and is hard to distinguish from those of 
the Lorisidjc. and Galagidse. It ha.s tlirce vallate pa.pilljB in a 
line, hut these may be elements of a triangle wliich has been 
ilattened out. 

12. The keel on the under surface of the .sul)iingua is not the 

true .Ijtta as described by Owen. - ■ ' 
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40. Oil some new Parasitic Mites. 
ByStanley Hirst, F.Z.S. 

(Offered for publication by permission of the Trustees of tlie Rritisli Maseum.) 

[Received September 18, 1921 ; Read October 18, 1921.] 

(Text-figures 16-43.) 

Tlie present paper deals witli various parasitic Acai‘i, luostly 
lielorigiiig to the family Gaiiiasidte, iricliidiDg eight riev’ species 
of Lijmnyssus and a new species of Rhino nyssiis^ also two new 
genera, closely allied to Ekinonyssiis. A new Tarsonernid mite 
belonging to the genus Foda/Mli^nts is also described, and a nenv 

Bed Spider [Faratetranychas trinitatis) found on grapes at 
Trinidad. ' : 


Text-figure 16. 



lUnnoni/ssiis nav(P*gmne(^^ sp. ii., Ventral vituv. 


['t 'Genus’::BHiNONYSSrrs';Trouess^^^^^^^ 

,,'p. 'EHlNdi^^YSBUS^NQY.E•-OVINEi^:,.■:Sp:.:nA'::'■ (Text-%.;1 

$, Alnlomeu not elongated. The spinules or hairs usually 
present on the venter in this genus have practical]}' disappienrcnh 
being mostly i-eplaceil by exceedingly minute and inconspicuous 

4s:'|ur nishedtfvit h;-a:/:; .pair ^ 
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witli a pair of very stout cones or 'tnhercles ; tlie oiJter segineivt.s 
of tlie legs fii;e provider! ventraJly witli siniila.r stout cones and 
also a few sj'jiruiles. ■ 

Zf'Hfflk (including eapitiiluin) '9H niiin 

Jfosi: A bird (ChrispedopJwm iNew iiiiinea.. Pro- 

fessor Troiies.snrt's collection. 

, Ejiinonyssoides. gen. n(:r\ 

Closely allied to ' Trouessart, but tiie clielicei’a, is 

veiy (.lifiereiitly sliaped, consisting of a .short stout basal fiortion 
aini a long thin distal style, tile latter lias a very inimite lobe 
near tbe distal end, which is very .sliglitly curved, lieing in the 
form of a minute claw-like denticle (text-hg. 17 />). 


Text -tig* ore 17. 



irfUfesaartlt sp. n„ '1^ , Ventral vii‘w, 
a. Pidp from below. b. Clndkwu. 


Rhixonyssoldes THOUESSAJm, sp. n. (Text-lig. 17 .) 

$ . JJoch/ shape*] as in HMmwjssm, the ahdonien not elongated 
how-ever. Anterior liairs on venter short but quite finca A 

longer than the anterior, pairs of hairs and are fairly slendm*, tlm 
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liaSM;! iialf l)eiiig only sligiitly thickened, whilst the a.pieal. half is 
fine. Aiiai plate present, being pyriforin. in shape and fiirnislied 
■\vitli tiiree liairs as in Liponi/ssvs etc. First free segment of 
palp appai'eiitly 'with a process. There is a median row of 
iiiiimte' denticles on the ventral surface of the base of tlie 
ciipitiiiiiin. Anteriorly the second coxa is pi'odueed to foinv a 
stout process or spur rat-her sinulavto tliat present in tiie same 
position in Liportpssiis but thicker and blunter. The spinule.s or 
hairs present on tlie proximal segments of the legs in .EMuoni/ssus 
ai'e replaced l\v curious globular structures in this species ; a pair 
being situated on eacli of tlie 'first tliree coxa? and a siiigle glolmle 
on the foui'tli coxa. Tmchanter of first leg witli two ehitinoLis 
globules ventrally, second and third trochanters eacli ^vitli tiiree 
globules and a short pointed spinnle, fourth trochanter with 
four globules and a sliort pointed spinide. IJistal. segiiients of 
legs fiirnisbed with short pointed spinules. Claws of first legs 
only .slightly curveil (the claws of the otlier legs are niissing in 
the unique specimen). ■ 

Length (witli eapitailiiin) ’92 mm. 

IIost \ A., bird {Sphecotheres A ustral hi. Professor 

Trouessart’scollection.:- 

NEOXYSSUSygen;. nov. ■ ; . 

Allied to but \vith the palpi shorter, tlie sternal 

plate longer tha'u wide,’ and the 'hairs- on the. -body and legs' Very 
few' in liuoiber, Diftering ivom lihinoni/ssm in tlie presence of 
two dorsal shields (iiii anterior and a posterior one), instead 
of only a single anterior ■shield.. ' 

Nfa)XV>ssus iXTEEMEDiiJSj's'p. n. ' ''(Text-figs. -I B, 19.) . 

5 . Two dorsal shieldshoth fairly large, tlieir surface reticulated 
and with nuiiierous punctations, posterior shield with tlie hinder 
end rather bluntly roniuleil off. Sternal shield longer tlia-n w ide, 
:i[>].>arent]y there are no liairs on it, hut there are tiiree mimite 
di^ts or on (nwh Hide.. ' unusually slmrt. 

d/n/f jdale similar to that ot lAporhj/ssus] pnau'-shapod. 

J'fdpns sliort, being very similar to tha^^^ of IthinonpsHvs. 
.Ap[)arently there is no median groo ventral surface of 

the ciijiitulum. \\dth the Meeptaoii of the paiiyon^ tlie anal pilate 
there seem to lie no spines or bains on the Neutral surface. 
Periinnne opening dorsallyasin Rhino ni/ss us. Legs rather short, 
a]>piirently only tiie distal segments are furnislied with hairs, a 
dorsal iiair on tiie tarsu.s of the third leg being longeu* than the 
others, hut still it is not very long ; there is nlm a. pair of distal 
spines on the ventral surface of this segment. Except for the 
dorsal spur on the anterior surface of the second coxa, which is 
present but quite short (obsolete), the coxse are without hairs or 
spines," 

It is possible that some, of the liairs on the body and limbs of 
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tile sjieeiiiien liave been, destroyed by the caustic potasii 

used ill preparing; it. It seems proba.ble, 'however, that, this 
al.).seiice ivS "■ njitarai for in 'general appearance tlie mite is, very 
like , a Rhvnmiysms^ and tlie spines may lie recliiced or almost 
sii|.>pressed in tlie latte,r genus. There is a fully-developed larva 
insiile the specimen and it resemliles the parent in having* only a, 
few hairs on the legs. The claws of this larva are well developed 
and sti*oiigly curved. 

XeJuyiiA (with capituhim) ‘53 inm. 

Most : The above description is based cm a. single specimen 
labelled ‘‘ Sur un Oiseau de Madagascar.’’ Professor E. L. 
Trouessart’s collection. 


Genus Liponyssus Kolenali. 

I’lie species of this genus are found both on birds and mammals. 
Only the sp(3cies that I have been able to examine personally 
are included in the key given below. A number of species are 
not in our eol lection, and these have been left out. Two dorsal 
shields are.' present .in the- nymphal s.tages of Lipom/sstiB, 'whereas; 
tliere is iisually a single undivided dorsal shield in the adults. 
In the adult females of a few species, however, there are two 
dorsal shields as in tlie nymphs : for instance in A. sp. n., 

wliere tliey are shaped exactly as in the nymphs of certain other 
species; The adult females can always be distinguished by tihe 
presenceof separate steimal and genito-ventral plates on 
the venter, and by the delicate fan-shaped or semi-circniar 
genital operculum situated at the front end of the latter plate. 

Key to the females of the species of genm 
present in the British Museum Collection :— 


I)or8iim witli two shields .... .. . . . . . . < 2. 

:l)or«uwv',with'ii single slnelib...... ' 8. 

Po.stenor of the two dorsal shields very small ......... 3. 



t Posterior of the two dorsal shields fairly large 4. 

fAidorior dorsal shield small and separated bom the 
{ minute posterior shield by a con siderahle space ... J>; ssrpent'mm. Hirst, 

i Anteidcn* dorsal shield rather long amGmly sepjmated 

from the po.sterior one hy a short space X. natrieis Gerv. 

r St('rnal plate quite short, the two posterior hairs on it 
, 3 long. Antenor spur on second coxa short 'L. viator, sp. n. 


.8t<‘riial plate longer 5, 

Posterior margin of sternal plate strongly chitinised . 6. 


(, Posterior max’giu of sternal plate weakly chitinised... 7. 

rPpstorior dorsal shield with only three pairs of fairly 

long hairs Ij. eiiir apteral i ft, 

6.i ^ nom. nov. 

I Posterior dorsal shield with a number of fairly*' long 
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i Stenml plate with strong reticulate rnKirkings. A tVu 
j of the hairs at the posterior end of the Itody longer 
^ j t ha ii the other hairs 


1 Sternal plate smootli. Hairs at posterior end of lualy 

' not nuudi longer than the others 

f(:h;nito-vtnitraI jdate triineate posteriorly and fnr- 
i iiished with three pairs of hairs 

I Genito-ventral plate rounded olf or pointed pt.»s- 

d teviorly 

' Sternal with a pair of well-defined oircula]- 

stignia-lilio markings. Oeuito-ventral T)la.te with 
j three pairs of hairs 


I Sternal plate without any circular markings. Oenito- 

h ventral idate with only a single pair of hairs 

r Sternal plate with the posterior margin thickened 

10. - 

(Sternal plate not thickened posteriorly 

Coxie of leg.s furnished with distinct deiitifonu Rpiirs, 

^■^'1 C-o.V£:e of legs without any spurs, except an anterior 

\ dorsal one on the .sect »nd coxa 

(Coxa of second leg xvith a very large curved outer 
Spur ..v,..,... 


13. 

IJ.- 


(Coxa of second leg without any very large outer spur. 
rOoxjt of second leg with two posterior spurs 

(Coxa of second leg with only one posterior spur 

■ “Second coxa with a large curved inner (auteriorj 
s[iur veutrally. Secoml tarsus usually ending in 
two spurs, one of which is very stout 


(Second coxa w ithoiit any anterior inner .spur vtfut rally. 
/"Only tlie anterior dorsjil sjmr of tine. second coxa and 
J a little oiiter posterior -sinuvoii tl*e third coxa present 

(Several otlier spurs pre-sent on tlie eoxie as, well 
['Posterior end of dorsal scntum rounded off or blunt... 

ie.d' f ■ ' ■'■■and 


i., Po>i erio\‘ cud fd’ scutum pointed 

(Second coixa with only a very short rouudetl spur 

I « \ v'.. . .■, ... 

L Socmul coxa with a large pointed spur posteriorly ... 

/ Po^t,erim’ eml of genito-ventral plate rather [wide and 
I blunt (w rounded off , 

: Po>teri<n‘' end of genito-ventral jdate inuTower anti 

usually pointed 

( Anal plate rather angular in shape 

' ,'■■■,■ 

( Anal ])lute pear-shaped, the sides being curved, 

, Si/.e larirer. Dorsal shield elongated and rather narrow, 
I Sternal comparatively long and without any 
I distinct markings, iku'itrome rather short 

“0 •^1. 

' I vSixe smaller. Dorsal shield under. Sternal plate 

j sli orter and noth a few deep curved little impressions 

, [I : c ■' ''on,; :eaclr':side;ih['||e#teriot:pi^^i'.;''.[^rltr 




L.Jii veil sis ( ludVoii.s. 


L . ma di i(fd sea rie n s is , 

Sp, '11, 


0 . 


L, sternalis. ,sp. .n. 


10 . 

L. ad./iio'pieitSf sp, n. 

11 . 

12 . ' , 


IS. 


L. erehf'hiimi Hirst, 
13. 

■ Jj. seinrimis, sp. n, 

ilk'. 

L. libcrieiiS'.is 'Hirst,. '' 
15, 

„L. hlctneiffirdi 

■ ' 'frouesstirt. 

■16, , 

J.,* apeuafriis C.'Tj, Ivo.clii 
.,A. Koch, 

:1:7. ■' 

'Hirst., 

■ih mdi'Hviionle'ifSf II. 

'wlO. [, ' [■-. 

■23f :■,■;■' 

Z.Jfarits Koleual i, 

20 . 

X. diipiieiis Koleuui i. 

L, grannlosns 

Kolenati. 
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(StiinuU plak? with tlirec pairs of bains 

21 .] 

(.Sternal plate veith t.wo ])a.irs of luiirs 

f Dorsal shield narrovVj espeeially posteriorly (parasitic 
22 J on rats) 

(. Dorsal shield whler (parasitic on hen) 

('Hairs on dorsvun only slightly curved 

( Hairs on dorsum very distinctly curved 

Dorsal shield rath.cr short. Anal plate rather wide 
I and sliort 

2.k-': 


I ])t)rsul shield more elongated. Anal plat(? narrower 
! and longer ... 


211 , 

L. hdvoli Hh'St, 

Tj. hnrm .Berh'se, 

Jj. Kiitfiannn 

C.hn, & Faiiz. 

■ 2d.: 

L, iaaerthiHs B(,‘riese. 
L. saurarum Oudnins. 


,L:i:ponY{^su's N'AT.Eiois Gerv'. 

. cirahku^^^ iiiihi ( 1 esc.ril>e(l froni a feinaie speciiupii 
foil! kI on a lizard (A(/aina a.f]mniHan((\ va apparentily uleutieal 
Avit.h. Z, mUricls ilerv, I liave exainiiied exaiu|.)les of the latter 
found on a, snakt^ at idoreuee kindly sent me Iw I'h'of. ]'>ei*lese. 
A very miuurA* posterior shield is present on idie dorsinn in the 
adult feinale, and lierlese seems to have overlooked it. .it is 
very similar in shape to tha.t present in Li^serpejitiimi milii, but 
is longer and only st‘parafced from the anterior dowsal sliieltb 
sliorl". spjtcej wliereas in the A. serpeutlum ikie two dorsal shields 
aire >videly separately 

, , Liponyssus v,iATOit 5 sp. n. ; ^(Text-.fig. ;20. j ■ : . 

51 . Idiere are two dorsal shields, shaped as sliowii in figure, 
the itnterior one l)eing slightly produced in the middle posteriorly, 
whilst the ]iosterior one has the anterior margin rather strongly 
concave ; posterior dorsal shiel<l shaped rather like a tongue, tlie 
latera .1 margins being at first convex a.nd then narrowing to form 
the bltintly pointed posterior end. (fairs on dorsal shields short, 
some of the hairs on tlu.^ umrgins of the anterior dorsal shiehl 
a.i '0 a little longer, a.nd the laurs of the terminal ]mir on the 
postei-ior shield are longer than the others on its surface. 
.Lateral iuui’vS on body fairly long a.ml the posterior Iniii'S ou 
uncovered part of dorsum very muck longer than those on the 
shields, Steraal 'plaie very short, being in the form of a. T;iarrow 
t,rans\'erse strip; it hears three pairs of liairs, those of tlie 
aidcrior j)air are inuch shorter tlnui the posterior ones, the latter 
being much longer tlian usuaL GenitO’ ventral plate narrow, the 
posterior end rather blunt. Anal plate pear-shaped. Perllreme 
reaching as fa-r forwards a.s the middle of tin?, second coxa or 
somewhat further forwards, A .minute and inconspicuous spine 
or spur is present on the anterior soi^face of the second coxa, hut 
it is much siiorfc^r than in most species of Lvponpssus ; the other 
eoxa^ a|>pa,reni.ly fire without spurs. .It is not easy to make out 
the denticle on the first free segment of the palp in tlie specimens 
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iVoiii O'j/pselus affiihis^ but it is quite distinct in tiie t;‘vxau:iple frcvni 
^Gecinus -mMllanii, being sharply pointed. ■ 

Length of body (not including capituluni), 5 *65"-%S7 inin. ^ 
Host: Several speoinieus from nestis of Vif/.mhf'S 
Calcutta,, collected by 0., Paiva (28. vi. VM)',)) and Ibrwardeii to 
me by Dr. Nelson Aunandale, Also an example from Qechpis 
vailkmti, Tangier {M\ij 1892), pn*eseiited to the Museum l)y 
Dr. James Waterston. 

Texfc-tigure 20. 



- L/pimifnnus mutoj% sjn iUi ? . Dorsal vit?\v. 
a. Storual plato. 


NoTE.—The specimen fi'om Geclnm vailkmti agrees closcdy 
with those from eiffiriis in the structural details givtnt 

above, but the pt)sterior dorsal shield is rather more narrow, and 
the denticle on the first free segment of the palp distinct. 

LxPOXVSSUS CHIEOPTEEAHS^ nOlU. DOV. 

5 . Two dorscd shields are present, their surface being finely 
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filiieMs of inoileraJ'.e leiigl'li ; there are tliroe |)ai,rs of iJiese fairly 
long Iiairs on. the |>a.sterior sliield and also three or four pairs of 
very minute and inooiispicMoiis haii*s at its posterior end* Hairs 
on softer [jM.rts of body very niimerovis, of moderate length and 
rather thick. 6'lemal plate trapezoidal, its posterior margin is 
very niiich tluckened, being strongly clutinised as in L, tetJiio- 
pious and L. 'm/ass(e;. .‘interior pair of Iniirs on it quite short, the 
other two pairs usnaily longer. Genito- ventral plate with the 
pusterioi* end siiarply pointed. Anal plate pear-shaped. Fe 7 'i~ 
trenie only reaching a>s far forwards as the middle of the second 
coxa or even shorter. First free segnient of pulp with a well- 
developed process. Second with the anterior spur well- 

developed ; apparently tliere are ,no otlier spurs or spines on the 
ooxte. Bristles on dorsal surface of legs very numerons and 
rather stout. • 

. ' .Hosts ; Bats. On Ainbleside,^^ ^ 

(11. iii. 1912) (J* P, (Jo7mmck) \ ex Dr. J. Waterstoids call. 
On My Otis rnifoUs^ Orista.no, Bjvrdinia (./ir. A. FI. 'Kr massed)] 
Hoii. K. (J. ■ llothschikrs coll.'.'' , On 'bats; 'at Airt Sefra, 

Algeria, :(14. v. Ihi;!) ; 'ex.-Hoin' IST. Ok; Jiothschihrs^' coll." ' Oflk 
Cteno(ktHylus (dorge of Tila-ton, El Kantara; specimens 

collected by the Hon. L. W. Rothsehihl and Dr. E. Hartert. 
Also a specimen from a bat, Tabgka^ Tiberias (P, P. Schniitz) ; 
ex the Hon.' R. Rothschild’s coU 

Note.— Ganestiini, relying upon the colour of living specimens, 
considered tlu's >species of Liponyssus with two dorsal shields to be 
.H' aretmtiis D. Koch (see Prospett. Acar. Itah i. pp. 120-121, 
1885), and Berlese is also of this opinion in his Acari etc. Reprt, 
iir Italia. (Ordo^^M p. 22, 1892). Oudemans gives the 

vmm Ham^eucUm to quite a. different species with an imclivided 
scntiiiii (see'"Areli.'''Nat^^ Abt. - A. Ileft.'ix. ,pp.. 68-75, 1913).,, 
Atrcor<ling to this autlior the na-ine of this species witli two dorsal 
shields shoidd ho L, mnsofdmns Ck L. Koch — a, mite found on the 
house-mouse (see Tijdschr. Ned. Die!*k. Y'er. (2) vii. p. 293, 1902). 
It is iiupossihle to <letermine the two species said by Kolenati to 
liave two <lorsal shields, viz., Sfmton}/fS.ms per ihlep hams and 
S. hraohypdtis (see Hitzb. K . Akad. Wiss. Wien, xxxv. pp. 186 tk 
187, 1859). As it seems to he impossible to ascertain the real 
nauui of this mite, I propose the new name L. eh iro^pt&raUs 
for it. 

Liroxvssus xyabs.e, sp. n. 

2 * Two dorsal shields are present in this specioxS, tlie {Ulterior 
one being very vvide; the posterior one is much narrower {uid 
shaped like that of L. sp. n., and L. chiropteralis, 

being tongue-shaped and with the anterior margin distinctly 
concave. It dilfers from the posterior dorsal shiehl of L, cldro- 
ptercdis in having a number of moderately long hairs on its 
surface instead of only three pairs as in that speeie^s. Hairs on 
imoov&reil (softer) part of <lorsnm niimerous, stiff) of moderate 
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leiigtli, ami sIuh'[)1y pointed inncli as in L. cliii-opU>rali><. _ Stermd 

'plcUe wea.klv eliitiiiiset] except tke posterior .mMrgiOj wlucli 

is verv niiicb, tliickeiEM.] tmd sHglitly coriCEve as in I, dJroptf-ndw 
and 1 . mthiopkns; tliere are luimerous iiin-p tiniisverse linear 

markings on its surface and tlie tliree pairs of hairs are long and 

tine. G'B'nifA>v6iiiTcd witli tlio'postei'ior end riitkei lilunid}- 


Text-figure 2] . 



Lfpouj/naus hisrnlains, s{>. n.. , Uomd view. 


pointed, and it; lias only one pair of hairs on it. Anal pla>U pea,r- 
shapeil. Hairs on vmier numerons, fine and of moderate length. 
Feritreim extending a little further forwards than the middle of 
the second coxa. First free segment of palp with a, ventrad 
process. With the exception of the well-developod a,ni;erior spur 
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ijiFONVssus iiigcuTAT'iTSy sp. 11 . (Text-ilgs. 2L 22.) 

$ . Dorsal shields two in nin..nbe]% both are fairly wide, the 
outline of the posterior one is shaped rather like n* thimble or 
cone, tile lilunt Jipex of whieli is the posterior end. Haii^s oii 
scutiiin not niuiierons and a.rranged as sliown in iignre, those in 
the iiiiddle of its surface are short, but the ones on the margins 
of the anterior pla,te nre longer. ’ Hairs on softer pa,rt of dorsum 
rnuch longer than those on the dorsal shields, a few at the 
posterior end of the body being considerably longer than the 
otliers. Hairs on venter line and of moderate lengtli. Eternal 
plaU large and its surface is strongly reticulated Tits posterior 


Text-figure 22. 



margin is concave ; three pairs of Irnii'S are present on it, the 
first pair being short and weak, the posterior pairs very long. 
IJeu Ho- ventral plate narrowed posteriorly to form a sharp point. 
Anal plate pyriform and rather longer than usual. Feritrenie 
reaching^ ns far forwards as the middle of the second coxa or 
sligiitly iurther. First free segment of the palp furnislied with 
a strong pointed tooth-like process* Anteriorly the second coxa 
lias^ the usual spur, otherwise the coxfe are devoid of spurs, 
Hairs on legs quite fine, none of them being spiniform. 

Length of body (not including capitulum) *05 ruin. 

Most : Dendro^ncns canlinoduj South Africa. 



Mil. STANLEY IIIEST ON SOI^IK 


780 


LiPONVsstJS 'Ma:i)AOA>soahim^js[»s,'S|). n. (Toxt-Ogs, 23, - 

5 . -Dor, ml shield slipped nitdier Uko iJm.t of /.. bursa (scm^ 
fig. 23), tluEi hnivri on its surface sliort, the tenaiiial |>air at the 
posterior end soinevvliMt longer than tlie others. Hairs on tin* 
softer j)art of the dorsum ntinieroirs, tliey are shorl* but laostly 
slightly louger than tlioso on tlie shield, internal '''plaie large, 
being longer tlia.n usual; it is ia*{i}:>ezoida.l in shape, tiie po.st(‘rior 
iirargiii being stianght except in the middle where it is slightly 
concave; tliere are th.ree pairs of hairs on it and tluy ai'e ratlAcr 
short. Geniio-veuiral umisnid in siiape fos* a spfH-ies of 


Text-figure 23. 



Lipmiymut mdihfytxm'trienam, wp, n., ‘7* vi^nv. 


I/ipoiiysHmJov instead of being pointed or roundtsi off ])osterioriy 
it is truncated ; also there are three pairs of h.^irs on it instca,d 

of only 0116 paifjoue pair being sitnateil opposite tlio fourth coxso, 
tlie two others at tiie posterior end of the plate, one of these 
pairs being placed on its posterior margin. Anal plate- jiear- 
shaped and more elongated than . usual. Pdi^llreme extending a 
little beyond the first coxa. Besides the iiaiial dorsal spur, there 
is a ventral (inner) spine anteriorly on the second coxa, it is stout 
but curved. There is a similar anterior Spine on the third coxa. 
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Tliere is, however, a sliorf. but bluut posterior spur on the fourtli 
coxa. Legs furnished w-itli linirs and bristles, there is a short 
spine vent nil] j at tlie distal end of tlie tarsi of the posterior 
legs. 

Text-figure 24. 



Length of body (not including ea.pituium), 5 '•79-*96 mm. 

East : Lem-m' mongoz va,r. albifrons, Diego Biiarez, Madagascar 
(CL Melcm ) ; ex the Hon. 0. Rotbschild^s colL 

.;':7,LtPOH’^rssus'^«TEBKi4is, 

5 . Dorsal shield large and undivided, it is much narrowed 
anteriorly, in the middle the sides are straight and parallel, 
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sciitvMir of HiO!l urate length !rinl so a, re also tua':> palrn at. tUe 
posterior end, one pair being terniiua.l, the rest of t]u3 Iniirs on 
its si'irfa.ee jire very short, Tiairs on soft nncovercMl |)ai:'t of 
dorsum of' moderate lengtli, Sternal phie tra|'>ezo!(t'd in shape,' 
its posterior margi'ii slight]}^ concave ; on cat'll sit'le ii'i the 
fuiterior angle tliei-e is.a. veiy well-defined circular nairk consisting 
of an outer riiii and a pittevl interior; three pairs of haii's are 
present on the sternal plate and they a, re long and line. GenMo- 
ventral plate rounded off posteriorly and wit)ii tliree pairs of hairs 
on its surface, viz., the usual pair sitna.ted opposite tiie fonrtli 


Text-figure 25. 



eoy.fe and also two pairs at the posterior end of the plate, oin* of 
them being terminal. large and pear «sha, pod. liairs 

on venter very numerous and of moderate leiigtln Perilreme 
extending forwards about as far as the middle of tlie first coxa. 
Palp ventrally with a lobe-likt^ process on the first free segment 
as in L, granulosus etc. The usual anterior doi'vsa,] spin* is 
present on the second coxa ; there are also ehitinoiis raised lines oi j 

Length of lK>rly (not including eapitulum) ^80 mm, 
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Host : A ba,.t forirnl in a. caA'o near La'I-ie 8{'i-lnnika 

(27. V. 1918), I)f. J'jiines Watei'slnn. 

Text-iiguro 2r>. 



LiWNYmJS vm n. (Text-iig, 27.) '7 :' ' ' 

: , $ , sliape(l as shown in text-fig,;27j being elongated ' 

and eonipavatively narrow; it is widest opposite the interval 
])etween the second and third legs, being narrow^erl anteriorl}', 
whilst ])Ostei'ioi'1y it is still naiTower graAliially decreasing iu 
width, and being rather drawn out and tapering, the end bluntly 
pointed, iiairs on its surface numerous; they are not very 
long and are usually plain, hut some of them have a few incoU" 
spiciions hairlets. Hairs on uncovered part of dorsmn also 
luunerons; they are not much longer than those on the scutum, 
some of them are slightly hifkl at the end and furnished with 
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ineoiispiciinus accessory liaii'lets,' es[)ecially tboso a.'l iJie hinder 
end of'the body, •which are also slightly stouter and blunter thaw 
tl'ie others. 'None of tlie posterior diairs are especially long. 

pints tra,j:>e'zoidal, not short, its surface 'hnely reti(*nlatcMl , 
its posterior, m^irgiii is :iuuc]:i thickened and sligl'dly inmc^sivc^. 
fhmito-reritnml -plate naiTowed and tapering to a. |)oiiit postei'iorly. 
J nnl plate pear-shaped. Hairs on venter ratlier niiiuerons ; tliey 
avi' iinei* a/nd rather longer than those on the iincovere<l part ol 


Text-figure 27. 



the dorsum. Pentreme reaching about far forwards as the 
middle of the first coxa. Anteriorly the second coxa lias a strong 
fomvardly dii'ected spine; othet*wise the coxie are devoid of 
spines or spurs. First. leg long, especially the tarsus, the fourth 
legs also long; second and third legs much shortei^ the former 
being ratlier stout. Fii^t free (protjimal) segment of palp 

spiniform as in some species. 
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(7. 'V&n;tr(d plate witli reticuhvto riiiirkiiigs and rnt lier ikutow, 
being scarcely widened post<n'*iorly ; tiiere are eigliteen liairs'on 
it; arranged in nine pairs aial also a.n unpaired posterior liair. 
Tile iisnal stirong antei'ior spin- is jiresent. on tln' second coxa, 
'[''Iiere is also a rather strong curved spine on tlie aiiterior nuirgin 
of the tliird coxa. Idristles on legs mostly fine and none of them 
are very stont, Feritreme I’eaching tlie first coxa, 

'Note, — Tiie male is described from speeiinens from the Sudan 

... 

Length oi body (not including capitnliim), $ *61 mnn (distended 
female specimens 1123 to *98 inm.) ; S *4d™*4r) ram. 

Hosts: Elephant shrew, (Jliiroino, '.Euo .River, iSTyasaland, 
1916 {E. C, Wood); ex Coll, of the Imperial .Bureau of Ento- 
mology. Also off bats at Singa, Sennar Province, Sudan, 191 d 
(CapL W, M, MierslmlT)'^ ex the Hon. IST. C. Rothschild’s col]. 

Text-figtire 28. 



a. Bp. in,.dj; . Domd vidw. 

b. IJponj/fiiim hlanchardi Tronessnrt, ^ . Dorsal view. 


Lifonyssus SCIIJIIIKIIS, sp. n. (Text-%s. 28 a. 29.) 

$ . Bodj/ oval, being widest some distance before f he posterior 
end, sometimes it is slightly bilobed posterio.r]y. Eorsal skidd 
large ami imdivided, being shaped as shown, in text-fig, 28 
posteriorly it is evenly narrowed, the end being bluntly pointed. 
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the nuir^iiial hairs are <iuifce. sliort, tlu^ fcerriiiKj'l ];Histmor pair 
being, iinwererj slightlj^ longer' i‘.i’ia.n the others. Jlairs on 
uncovered part of dovsnin short aanl :{iue. Sternal pkUe longer 
than i»s the ease in L, carnrfex and /^. fTrry74:^/a.^t tlie J^r' 3 stieri<^ 
luargin 'being only slightly concave; tlie th.ree pairs 'ol: li airs on 
its surface are fairl}^ long*, (renito-tmiteal plate ot luoderaiie \vidli'i, 
its posterior end rounded 'OtT. Anal plate peaiaslrvpcd. , .Llairs on 
venter fairly 11 iimeroiis. ■ Anterior (dorsa.!) spur of second coxa 
well-developed ; tliere is also a little curved liook like spirr (or 


Text-figure 29. 



TJprmie^sm 'A Vctitail vi<*w. 


rather spine for it is articulated) on the inner siirfa(;e of tliis 
coxa anteriorly, find two large spurs or teeth ou the jmsterior 
wargin, the outer one being almost as large as the inner. Thir<l 
coxa also with two spurs on its posterior margin, hut the outer 
one is much weaker than the inner. Fendtreme extending f orwards 
as far as the middle of the first coxa or a little further 
forwards. There are a number of , subspiniforin bristles on the 
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■L, ea/mifex Jiud L. axcuatas are .absent in ' this species .from, 
squirrels, 

S . ratlier slender a.iid it has iiiiie ]:)a,irs of 

hairs on it, besides. tl,ie i:nipai.red. posterior imir, it is not divided 
into two portions by a, transverse line as is Iviie ca.se in L.Jlavus etc. 
Peritreme reacl,n.ng as far forwards as thie middle of . the first coxa. 
Spurs and spines on the eoxie as in thcfeimile sex. .At the distal 
end of the second tarsns there is a pair of very strong short 
spiimles ventrally. Fointli leg not enlarged, tlie spiniform 
bristles on tliis limb are not very tliiek. 


Text-figure 30. 



' -Lipoin^iins bkinekahU Trou'.'ssart, 4b Ventrul suithct* sliowing tsojcu', Ktonuil 
and iSf?uito-Vi?atral pktes. 

: / '/Lengthy. (iucliuliug eapitulum and palpi) "83-"‘90 mm.; of 
body only *73 - *8 1 mm. ; greatest width ‘40-’42 mm. 

, 5 . Length of body '53 mm. ; width *31 nim. 

Host : Hipiirrels at Brianijon, France (26. ix. 1887). Goi lection 
of tlie Ba,ris Faculty of Medicine. 

LiroNYssus HUAXcnAiiDi Trouesaart. (Text- figs. 28 6, 30, 31.) 

Leiognathm hltvnchardi Trouessartj 1904, Arelu ]^ax*asit. viii. 
pp. fioB-fiGI, 2 text-figs. . , - - . 

$. Dorsal shield large and undivided, narrowing posteriorly, 
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tlie tip l>eiiig' bliuit (alrno.siv ]M:>inted ). Haiivs on dorsa.l sineld ail 
shoi't;, biifc tile marginal ones are longer tlian tiie otliers. 
on inicovei'ed, pai't of body 4iJ:Kjnt as long a.s tin* longest of fciie 
liiarginal. liairs on tlie shield oi‘ somewhat longer, a, tew' at 
tl'ie.. I'losterior end of the body are longer than tlie otiiers, bvit 
still none of. them are very long. tSfsnml plats tra-pezoidal, not 
very short, and fiirnished with the iisnal tliree liairs whicdi a,re oi 
moderate leiigfcli ; the posterior margin is straigldi. (Jejiito- 


Text- figure 31. 



a. Veutviil surftu‘0 showing* cox»‘ suit vnutval 

b. Fourth leg gmitl.v ^^nhirged. 


niidml plate of modeiute width, the posterloj* end roinulod 
Anal ‘plate pea.v-shajied. Hairs on venter short and not very 
innuerous. Perlirems reaciiiiig about as far forwards as tlm 
middle of the first coxa. With the exception of a distinct (out er ) 
pointeil tooth or spur on the posterior edge of the third (‘oxa., a, m l 
the usual anterior spur of tlie secoml coxa,, the are dewiid 
oi spurs or teetli. N^ope of the spines on the legs are very stout, 
d . Ventral shieM becoming rather wide behind the last coxir, 
sides h, ere 

V:; '.-'i ' 
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iisiiil neck- like porbiou connecting with the iuini part of the plate; 
the transverse line present on tliis ].>late in L. jlaviis and 
L, grrmidosus is absent in this species, ddiere ai‘e nine pairs of 
hairs on the ventral plate, and also the usual uipmiiTHl p<>sterior 
hair. Besides tliese hairs on the plate itself there are a few 
lateiwl hairs posteriorly on the venter and tliey are faiii}' long. 
Tlie curved anterior seta on tlie inner side of tlve third coxa is 
rather stout, being almost spiniform ; this coxa has also a very 
slender outer posterior spur. Fourth coxa also usuariy with a 
vex*y slender posterior spur. First leg more slender tluin the 
others, the second and third being short and stout ; tlie fourth 
leg is enlarged as in L. mrnifea! 0. L. Koch, some of the spines 
on this limb being nather stout, especially in the specimens from 
the Prairie Marmot. Second tarsus with a pair of distal spinules 
ventrally which are very stout and c|iute short. 

Length, $ (without capitulum) ‘73“‘78 mm.; J xoS-’BS mm. 

Host : Alpine Marmot. The is liased on a. 

number of female specimens niounted on a slide (one of Professor 
Blanchard's preparations in tlie collection of tlie Paris Faculty 
of Medicine). Also examples of lioth sexes taken oii inarmots at 
■Zermatt (if. Binsr}; - ilothschild’s.'colh ; ' Also examples;' 

of both sexes from specimens of the Pinirie Marniot {Opiom.f/8 
Mdopicw^is) hred liy Sir' B. ; Loder '.at'. .Leonardslee, /.Horsliam, 
•■England.,.; 

Lipoxyssus CONFUCIANUS, nom. nov. ' 

Liponyssm her Hirst, Proc. Zool. Soc, 1 921, p. d62. 

Oanestrini has already described a species i)i Le/ioyrmthim^' 
Lipon>yssu,s from, a bat under tlie luiine L, herlesei (Atti Sec, Yen. 
Trent, xi. pp. 142”! 43, 1888), so it is necessary to find a. new 
name for my species from jlfyospulm^- simism, the 

name L, cor^kcimms for’ tins species, y' 

Lijxinyssus maoeduxicus, sp. 'n. (Text-ligs, 32, 33.) 

5 . DidVring from L, sclurlniM etc. principally in the shape 
of the dorsal shield, wliich is ratlier abruptly na.!Tow«‘d at tlie 
posterior end so as to pvactitailly form a short tail. Hairs on 
dorsal shiehl exceedingly minute, a, few near the anterior emi on 
the margins being a little longer and the teianinal pair at the 
posterior end of the shield also a little longer tiiuu the rest, but 
still cpdte short. Hairs on uncovered part of body also sliort, 
but two pairs at the posterior end (one of them i-entral) nvo 
somewhat longer tluin the others. Btenial ’pkite- trapezoidal and 
not short, the posterior margin straight ; the three pairs of hairs 
on this plate are ratlier short. Gmito-mntral plate short and 
fairly wide, its posterior end rounded ot'IV Hairs on venter a 
little longer than those on the dorsum. Arnil plale i-atiier 
elongate pyriform. raaclilug almost as far forwards 

as the anterior margin of ,the first coxal Second coxa with the 
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a.!ite:rior (dorsal) spur large, veulaAilly tliis ('*oxa. dais ii large 
posterior (Ijirger tluiu in L.arc'nMm), ■Jdn’.rd roxa with two 
posterior spurs, the inner fairly well dereloiied, the t)u/{';er xve;i!\ei:. 
Foiirtli eoxa apparently without any spin-. Feninr of iirsl. l(;*g 
dorsally witli two rather notieealda but not very Icnig Sju/niforiu 
setie iiea.i* its distal end axnl there are also some (|uite short ones 
on this liml), Yentrally tlie tar-sos of the secuind leg has two 
stout but very short spurs or sjyinules. Tarsi of third and fourth 
legs wdth a spine, near ■ the distal end.' Tliere' n^re also some, 
weaker spines and setm on the legs. 


Text-ligure 32. 



Lipoujfssus ii]h lU, 

d . Ventral without any trausverses lino, it is ex[mjnhMl 
just behind the last eoxie and afterwards narrows again to foi-ns 
tdie iieekdike portion connecting it with the anal part ; the anal 
narfc of the plate has a very minute denticle or cone on each of 
its margins just before the striated tip ; there are nineteen hairs 
on the ventral plate including the posterior unpaired one. (Uhr<e 
furnished with sp'urs as in the female, hnt there is also a slender 
(outer) spur on the last coxa. Second leg stout hut ratlier short, 
the fourth leg longer than the others, and considerably swollen, 
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stouter tiiaii the rest. ■ A pair of spinules are present at tise 
distal end of tlie tarsi of tlie tliree posterior pairs of legs. 

"Length of body (not including cixpituluin), J '()5-*67 iniin : 
*?}7 nun. 

, Hmt : S'pakix. monticola ihermcdcits, Doiraii,^ Macedonia. 
Bei^erai specimens collected by Dr. JameS' Waterston (24.x 
1918).,, ' 

Text-figiu’e 33. 



Liponyssus flavub Kolenati. (Text-figs. 34, 35.) 

Dermanissns jlav-m Kolenati, Parasit. Cliiropt. 1857, p. 19, 
Lipomjssus lahatus Oudemans, Tijdschr. Ned, Dierk. Yer. 
1904, (2), pp. 18~-22, pi. i, figs. 3-17. , 

$ . A little before the posterior end the dorsal shield becomes 
narrowed, but the tip is not pointed but widely rounded off 
(almost truncated) as in L» carnifex. Hairs on its surface very 
short and line ; tlmy are not numerous and are distributed as 
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niimevous, Iteing very short amt ra.the.r st.iil. Sieriud plate 
trapezoidal, the po.sberior margin, being strongly comiave ; the 
three pa.irs of hairs on this plate shorter than its lengt.h- (jaiilto^ 
mniral plate ouriou.sly s(M;ilptm'ed, especially the iinterior part of 
it (genital operculiini) which has .scale-like markings ; po.sterior 
end of this plate rounded off. Aaal plaie more tri.'ingular tlm.n 
pear-shapei'l, the sides Ijeing straighter than n.siml. with 

numerous very short stiff hair.s. Peritreme. rea.ching as far_ a.s 
middle of the first coxa or a little further forwa.rd.s. Fir.st 
free segment of jcaZy) with a, large flattened process. Second 

Text'fignre 34. 



IvAlenati, stirratK* Hhowiiiji; <-osu‘, slwinl nnd 

pjcjiito-vcntvttl 


c^oxa with the usual strong anterior spur, but without any 
(lisl.inct spurs or tootli-like processes postcniorly ; on tin? older 
half of its posterior border, however, it is furnislied with a slight 
bi::t distinct curved raised edge. Thml coxa aho with a slight 
curved raised edge posteriorly, the outer half of tliis coxa is 
somewhat produced and bears hair., Fourth coxa with a, 
chitinous line near the posterior margin ; sometimes iliere is 
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easily overlooked. There are some i-ather thick spiriiform setm 
oil the dorsal surface of the legs, those on the femora being 
especi«ally noticeable. 

S . Posterior end of dorsal shield nari'owed and angular, being 
almost pointed, but blunt instead of rounded off as in L. grami- 
losiis. Ventral plate divided into two regions b}^ a transverse 
line as in L, grawnlosus. There are live pairs of hairs on the 
anteiior part of this phite and eighteen hairs on the posterior 


Text-figiire 35. 



c?- Vetitrnl viow. 

a» Sternal plate of Mpmgsms grmmloms Kolenati, ? . 


part of it. Hairs on venter nmnerous and quite sliort. Ferlireme 
appa-rently somewhat longer than in the male of L. gran-ulosus, 
almost reaching the middle of the first coxa. Fourth leg not 
specially enlarged. 

Length of body (not including capitulum), $ *65 mm. ; d 
‘54 mm 

Jlostt Bats. The above description is ba.sed on Kolenati's 
t^^pes in our collection \iihe)led jOermanissiis Jfavus There are 
also specimens from a Noctule bat, Aylesford, Kent (27. x. 1919), 
collected by the author, 

53 ^ 



ME. STANLEY HIRST ON SOME 


794 

LiPONYSSIJS O'EANTTLOSTIS IvolfilliXti. 

JJerm.miissit‘S qrimiiloms Kolenati, Parasit. ('Iiiropt. 
p. 20., ' ^ ■ 

Derniaiiissiis glutinosus Koleiiatiy ib. ]x, 20. 

2 Dorsal plate .rather like that of L, jlavus in shape. The 
bail's OB its surface very ininute, tliose on the .anterior margin 
longer, ho-wever. Sternal 'plaie trapezoidal in shape, tlm posterior 
iiiai'giii strongly concave ; in the anterior angle of tin's plate 
tiiere are a few rather deep impressions or markings, the I'est of 
its surface being practically sinootli a,ad without sculpturing ; 
the tliree pairs of hairs on this plate are longer tlia/n in 'L,flmm.Sy 
being longer than the plate itself. Ge 7 iito.~ventral piste witli tlie 
inai'kings on its surface, very similai' to those present in 
L.JIavss^ tlie posterior end is rounded off. Analplaie pear-shaped, 
the sides being more convex than in L, Jlaims, Venter with 
nimierous short hairs, xvhicli are slightly longer than in L./isrns,, 
Feritremie .reaching as^ far'fomvards as tlie middle of the first coxa 
or slightly . further. , First ' free- segment ■ of ■ pfdp^. witli ■ a, ' large' 
flattened process ss m Z>J!arus. Coxai of legs very like those of 
X.JiavnSf the second and third having slight raised curved edge.s 
posteriorly, which perhaps represent obsolete vspurs, 

■ S • Posterior md of dorsal sMeld wider and rounded off 
posteriorly (instead of almo>st angular and blinitly pointed as in Z* 
Jtmnis).' Two of the hairs at the posterior end of this shield are 
much longer tlian the others. Hairs on uncovered pa,rt of dorsum 
very sparse, Ventral plate divided into two regions by a strong 
transverse line (situate almost opposite tbe posterior end of the 
last coxa?). Hairs on the posterior part of this plate less 
numerous than is the case in L,J! aims mid slightly longer tlmii in 
that species. Tliere are five pairs of hairs on the anterior part of 
it as in L.^ffeiras, Init only 9-10 on tlio part of it situated behind 
the transverse line and they are arranged regularly in ])airs 
(wliereas there are eighteen on this part of f he ventral {dai<‘ in 
L.JJwrns). Mail's on venter few in number and slightly longcu* 
than those of L. jkirus, ■ dZirUre^ne shorter tham in the femal<‘, 
apparently only reaching a little further than the middle of ilu^ 
second coxa. Last pair of legs not eula.rged and the bristles a, ml 
spines are not very stout, 

(Jhelieera furnislied ivitli a ratlier long pointed proc(;^ss besides 
tbe two short fingers. 

Length of body (not including capituliun), $ T)3-’6B min. ; 

2 "': 

[Note.^ — T he male of this species is described from a single 
exiample^ of this sex from the tube labelled .Z. glutinosus by 
Kolenati, for there were no males in the tube labelled Z. granu- 
losus.'] 

Host : Bats. Two tubes, (each containing a few specimens) 
labelled Ikrma^iissics gramlosuB a,nd Dermanissus glutinosus. 
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1856) a.iid a.re descrilied in tlie register as types iireseoted by 
Pi.*of. Kolenati. We h;i.ve also spcciiiiens of this species taken on 
Ves 2 )!:Ttilio iri'jjolis sit Begjiino, ex N. 0. llothscliilcrs collection. 


Text-;6giire 36. 



liiEOHYSSUS ELLiPTious Koleiiati. (Text-%. 36.) 

, ' CJaris eUiptica Kolenati, Parasit. Ohiropt. p. IG (1857). 

5 , Size large for a lAponyamiB, Dorsal sMeld more elongated 
and narrower as compared with its width than that of L* granu- 
loam Kolenati, posterioidy it is narrowed, the end being practically 
truncate ; the hairs on the posterior part of the scutum, evspecially 
the marginal ones, are much longer thap in that species. Ilairs on 
softer unco veiled part of dorsum fairly numerous and of moderate 
length. Sternal plcde rather vtege, heiiiig longer than that of 
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the three pairs of hairs on it ' fairly long, (/(miky-m/iiml 
•with tlie posterior end rounded off, a..nd it only bears si. single 
pair of hairs. Anal plate pear-shsiped, the sides of tlie antericir 
part of it being well curved, whilst the' |>ointed posterioi“ (o:id is 
elongated. Feritreme rattier short. ' First free segment o't p(d‘p 
witli a process ventrally. Anterior surface of second co.m with a, 
long slender spur ; except for this one, tlie coxie are entirely 
devoid of spurs or spines. Numerous tine setm are present on 
the legs. ' ' 

Text-figure f>7. 



a. Chelicom of same. 

Length (owing to the damaged condition of the unique specinieu 
it is impossible to give the exact length)* 

^Eost AIhQ name of tlie host is not given on the liibel, but 
•Kolenati gives it as Myptis mu7*mu8 in the work quoted above* 
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its posterior t^iid is naiTowed and practically tnineate, the hairs 
on its surface are not very long, one or two of the marginal ones 
posteriorly are a little longer, however, and the pair at tlie end 
considei’ably longer tliaii tlie otliers. Ventral -plate witli about 
twenty five Iiairs on its surface, including the posterior unpaired 
one; it becomes greatly enlarged in width beluiid the last coxm 
and is not divided by any transverse line. Bail's on venter very 
few in number and of moderate length (not very long). Movable 
finger of cheliceroi only about half the length of immovable one. 
Feritrefne sliort, only reaching the second coxa.. With the excep- 
tion of a long slender spur on the anterior surface of the second 
coxa, the coxm are witliout spurs or spines. 

Length of body (witliout capitulum) *59 mm. 

Host: The nanie cf the host is not mentiooed on the label, 
Kolenati says the species is found on Miniopterus schreibersU iind 
JtMnolophiw clwQSUs. 

Mote.-™- I t seems probable to me that this mite is the male of 

better to keep the names 
separate until proof of this is forthcoining. 

Family Tarsonemid.e. 

Tarsonkmus imNSiAJCEXS'TIreenV .(Text-figs'. ilS, .39,' 40.)'" 

d . Bodg of the male rather long and narrow, being more than 
twice as long as its greatest width ; it is widest at the point at 
which the posterior pairs of legs are inserted, this part of the 
abdomen being slightly wider than the cephalothorax. Posterior 
end of abdomen narrowed and' rather tail-like, each of the last 
segments being considerably narrower than its predecessor. The 
curious anal structure at the extreme end of the body is only 20 p 
wide, the segment preceding it 27-30 /t wide, and the third from 
the end 40 -50 wide. When viewed latenully the body is >seen to 
be very high at the level of tlie posterior legs, l.nit anteriorly it is 
much lower and the alidomen is narrowed postenorly as noted 
abovci, ' ITairs .oH: . body all rather, short ., ' Jjegs: '.Second '.leg 'Ut,v 
little longer than the first and the third is the longest. Pourtli 
leg really the shortest, but its position at the highest and widest 
part of the body makes it appear longer than the first and second 
legs : this leg is stouter than the others ami its })en ultimate 
segment has an angular inteimal spur or process distaily, there is 
also a long stout bristle situated near it ; fourth tarsus carved or 
bent and a little beyond the middle of its length it is furnished 
with a very long fine hair, after which the segment becomes 
slightly reduced in width. Tarsus of the three first legs with a 
pul villus, but the terminal segment of the fourth has only a short 
knob-like structure at the end, it is possible that this is the 
rudimentary tarsus. There is a stout striated sensory seta on 
the anterior tarsi, that on the second tarsus being larger than 
the one on* the first. There are also four slender but stiff sensory 
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5 . Body oval, being considerably loii-ger than , wide. Ilairs oi:i 
body few in iinmber and quite sliort and incouspietious. I'lseuclo- 
stigmata almost circular in shape. , Fii''st leg tlie shortest, l)eiiig 
sliglitly shorter than the. second. Claw of lirst tarsus ratlier large 
and only slightly curved. 'The longest' of tlie striatc^l olia.ctory setjv 
on this segment is long but slender and situated near’ tlie middle, 
there are also two short striated sette of tlm saroe iriture iiejir tlie 
pi’oximal end, one of them being club-shaped, in addition to tlie 
fairly, stout sette just mentioned there are two pairs ol: long 


Text-figure 38. 



Taraomnmis tmmtucens Veutml view. 


slender tactile setan Becond tarsus with a ratlmr Icmg stiiatcul 
seta near its proximal end, but it is a little sborter than the 
longest of the stout ones on the first tamis. ' 

Measurements. (S . Body (including capituliim) 157-167 /x in 
length; width of cepbalothomz 72-75 /x; greatest width of 
abdomen about 80 /4. , Length of leg 75 jw, of second 96 p, of 
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Geiiiis PoBATOLiPiis GfMSsi ife Hovolli. 

.PoDATOLiPUS AiiALONXi, wp. n, (Text,-li^. 4L) 

5 . Body elongated, Peixig from over, three, to n:ioi‘(.,i tlr.ui t^jree 
and a half tixxies as long as Nvide, ' .T.li(n'e a,r<^ 'iisaally jx larger 
iiuinher of enil)ryos or eggs iii idie bod\n CS3j)l]aJt>i,lu:)i‘a.x niinute 
and bearing the appendages. A-iitierior pair of legs niiniitie latfc 
segmented, the segments apparently being thrcH3 in nmidier; 
a seta is present dorsal ly ;it the distal end of the lirst segiiicmt ol; 


Text.Qgure 41 . 



Poikfpollpm iiiK ju, ?. 


a. Dov.-^ul view of capiiuluiii uiul unturioi* oad of tody slinwiup,' Hits oti*. 

b. The siure from helow. 

C & d. Outline of body of the entire luite showing veriution in lengih. 

this leg; the terminal segment has a welhcurvetl liook-like. tda-w 
at tlie end. Second pair of legs reduced to smooth little 
nnsegmented saes. Just above the j^vst leg there is a. tixty cone 
or tubercle at the apex of which is the stigma,! orifice. M'ova.ble 
finger of chelicera curved and styliformy being cpiite slender. 

This species is niueli more elongated than recomlUm Grassi 
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(frojii Java) ill this respect, but Opso7mda ej/lim^ host 

of the new species described above, is condned to the Mediter- 
ranean Region. 

of body 122-171 p-, its width 40-49 /X. 

Ilosi : A niiiiiber of specimens from the wings of Opsonuda 
cyliuih'ica Marsch., Ekroii, Palestine, 15. iii. 1921 (7, AJiaroni). 

The specimens were red in colour when alive. 

Fam. TETBA]SfYCHI]D.E. 

Genus Paratetbanychus Zacher. 

Paratetranychus TRiinTATis, sp. n. (Text-figs. 42, 43.) 

<5 . Hairs on body quite short, they are distributed as shown in 
the figure, some of them seem plain, but others are furnished 


Text-figure 42. 



Tamtetmnjfchns trinUatUi sp. ii., Oursal view, 
a. Traces of pulp. b. Poiiis from the side, greatly magiiiticd. 


with, inconspicuous accessory hairlets. Anterior eye distinct 
although small, the posterior is inconspicuous and easily over- 
ioo.ked, being more weakly chitinised. Penis curved at the end 
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ai'P,l sliaped as figirrecl. Dorsal spine oi\ palp xeij sliort. ...DoPvSal 
sensory finger stouter than and a little shf>rte,i‘ tbaii tlie two 
neiglibonring .rorl-like seta?, the latter are o.l' unequal length, one 
being slightly lo,nger than. the other. Terminal senBo,.ry finger <”)f 
palp apparently absent. 


Text-figure 43. 



heaf of vine siio wing discoloration caused by ^ardtetrmhyoJmB^ sp. ii. 


LmigiJi oi male (including capitulum) 342-375 p, of hard 
external |mrt;of ,q)enis,xahout: 11- p - of rod-like, "setfe.of tarsus of. 

palp 4j~6 p, of dorsal sensory finger of palp 3i-4 
Host p>lant : Grape vine, Trinidad (R 11. UHdi), 
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4L On the External Characters and Classification of the 
Miistelidai. ' By R. I. Pocook, F.R.S., F.Z.S. ■ ' 

[Eeceived Jane 65 1931 ; Read November 8, 1921.] 

(Text-figures 27-39.) 
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Introduction, 

In 1869 Gray (Cat. Garni vorous: etc. Mammals Brit. Mus. 
pp. 79-142) relegated the genei’a which by all modern zoologists 
are referred to the family Mustelid^ to two families, Mnstelidte 
and Melinidffi. The Miistelidte were divided into the following 
tribes :— (1) Mustelina for Mnsiela^ 'Futorms^\ djtdo, 

(rUleraj Grison ; (2) Butrina for Ltitrco and other genera of 
typical otters ; (3) Erdiydrina for The Melinidfe 5vere 

similarly divided into the tribes :—(l) Melina for Arctonyx^ 
Ileles^. Ilimdea, Mydcms ; (2) MellivoiTiia for Ilellwora i (3) Me- 
phitina for AhpMik^ ConeiKtUf^s^ ; (4) Zorillin for 

[ == ; ( 5 ) ^ H 

From my present standpointtheinterest of Gray’s classification 
lies in its infiuenee upon Gill, who in 1872 (Smiths. Misc. Coll, 
xi. pp. 64-65) followed Flower (P. Z. S. 1869, pp. 11-15) in fusing 
the Sfelinidie and Mustelida^ into one family, for the latter 

name was retained, and elevated all Gray ’‘stri})es to the rank 
:of , ' suhfatidlies-~M,usteIiiun : .Melinre,., Zori1iina% Mephitina*, ■ etc. 
As will appear in the sequel, this classifica4 in my opinion 
better expresses the aiilnities of the genera dealt with than any 
that '■ f olio wed it 

In 1883 Flower (EncycL Brit., Mammalia, pp, 439-440) divi<led 
the Mustelulaj into the following subfamilies 

(1) Meliiue for MephUis^ Arctonyx^ 3fele,% Mydaus, Taxidem, 
Mellivoraj Helictis^ Ictonyx, 

(2) Mustelin m for Galictis [ Tciyra + GriBon\ Mttsiela \^M(irtes\ 
Put or ms [=i¥'W6*^e2a], Gulo, 

(3) LutriniB for Lutra, Aonyx, Mikydra [=:Z^ate]. 

This arrangement, based mainly on the structure of the feet, 

^ I have intentionally ignored saoh family names as MelHvovidm, Eorillidse, etc., 
Irt-oposed by Eochebrnne and Mepbih4®B proposed by Ehoaxls, because no attempt 
was made to define the families thus, casmlly designated and no reasons were given 
for assigning that i*ank to the groupgt, ^ , , 
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was adopted by M’ivart (P. Z. S. 1885, pp. 393--395) ; and witli 
the addition of Piecilogale and Lymodon to tlie Mnsteliine w'a,s 
repeated by Flowei;* and Lydekker in 1891 (‘ M'a.nimalia,,' p}). bOT- 
591). It was also accepted by Sedgwick Btudeiits’ Text-Book 
of Zoology/ ii. |).'624, 1905). . ■ ' 

111 1902 de Winton (^Zoology of Egypt, Maxiunalia/ p. 245), 
trusting apparently to the structure of the teeth, modified 
Mower’s system by transferring Mephitis,, (Jompatus,, .xMeUmyra, 
and Ictomjx from the Melinie to the MusteHiue. Max M^eber in 
1904 (Die Siiiig. pp. 536-538) followed de Munton with respect 
to the allocation of J/e^K'corc*, but otherwise agreed with Flower. 
And in the same year Trouessart (Oat, Mamm., BuppL pp, 187- 
215) also followed Flower, , but Pijecilogale into the Meliiue. 

He further subdhdded MustelinJe into two tribes (ltd onem for 
Gido, Gcdiciis [^:=:=:Tay7*a-i"G7dso7i], B,nd Lymodonj inul Miisteleie 
for Miistelm \j=s:Mm'tesyATi^ Piitorms Mustela\ with subgenera 
LuU'eolmMXiMA7xtogaU\p==,M‘i^^^^^ 

In 49X2': Miller ':(Oat/^Mamm. Wester ri Europe, pp. 340-341) 
divided the Mustelidaa into fovir KSubfatnilies :----( 1) Melime con- 
taming 1* about a dozen genera,” of which only is quoted and 
dealt with ; (2) Lutrinae containing four genera,” AwiJm alone 
being discussed ; (3) Oulonince containing Gido and probably 
MdPfoova ; (4) Mnstelince restricted to the getieiu 
(with its siibgenera and^^^ Z and Mmtda)^ and 

Yormda’^, 

Although Miller, like de Winton, seems to have relied mainly 
OB the teeth, it seems clear that a large number of the genera 
placed by de Wintnn in the Muste^^ were left by Miller in tlie 
Meliine, where Flower placed them. Another point to he noticed 
in connection with Miller’s classification is his seveimice of Gtdo 
from the Mnstelinje as the type of a special subfamily tvWdth tlie 
gues>s that Mellwora is a related genus, 

Betting aside for the moment the classificii^ of Gray and 
Gill, two conclusions come out from this brief revicvw Idiere 
is complete agreement amongst recent writers witli regm*d to i.Lie 
status of the LutidnaV; (2) Althouglv subdivisions ha\'<) 

held the field until tlie present <lay, there is a great variety of 
ophiion as to the constitution of the Melina) and Musteli^a^ * It 
is admitted by all that Mdes,^ Arcionyx,, Taxidea, Mydam, a, ml 
JfeUctis are Melinse; and that Maries^ Mnsiela (with related 
generic or subgeneric forms, such as Formela, Pntorins, iMtreola), 
as well as Taym,, Orison^ and Lfjiicodoit are Mustelime. But 
Mephitis, Spilogcde, Gompiatm^ Mellwora, Ictonyx^ and l^mcilogaU 

^ In 1911 Satiinin (Mitt. Kauk-Mnseuais, v. p, 267) defined the goncrn Vormda 
and I^uiorius, admitting the following Bttbgeiiera of the latter, Futorim (b.k.), 
Ltdreola, Xctis, and Kolonohm. Th6 genuB Xutorim is equivalent to Waste ! 0 as 
understood by Miller, subgenus Mwteta) being employed for the stoats 

and weasels. Miller was perhaps not acquainted with this paper when he wrote his 

in his 
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have been placed a.ccording to the fancy of authoi’S in eitlier 
Siibfaiiulj. It is (piite clear therefore that tliere is something 
wrong witli the classificatiou, and tliat/ the cha.raeters used for 
defining tlie two subfamilies are insufiicient for the purpose. 

In 1920 (Proc. Zool. Soc. pp. 179-187 and pp. 424-436) 
I attempted to show that Miller s , guess as to the kinship between 
Qido and MeUlvom was untenable ; and that there is practically 
no evidence of sufficiently close relationship between Males and 
Taanilea to jmstify their retention in the same subfamily. G%tlo 
was jxffiliated with Maries; Gill’s subfamily Mellivorinm -was 
resuscitated for MelUvora ; Taxidiiiue was proposed as a new 
subfamily group for Taxidea; and Meles saili Arctonyx were 
provisionally left as the sole representatives of the Melime. 

,,, Subsequently (Proc, Zool. Soc. 1921, pp. 473-486 and pp. 535- 
546) a study of the auditory bulke in the M.ustelidte supplied 
additional characters for the definition of the subfainilies ; and 
reasons for the admission of several genera of Lutriine were 
brought forward, ' 

In the following pages the external charaicters of all available 
genera, apart from GiiU^ MelUvora^ AfelesA Tcixidea^^x^^ the 
genera of Lutrinm, whicli I dealt with in the papers just mentioned, 
are described in detail ; and a summary of the results setting 
forth iny views on the classification of the M'ustelKhe is given at 
■;tlie'end. '■ 

Most of the material forming the subjeet-ioatter of the paper 
consisted of specimens which had lived in the Zoological Gardens 
and were examined after death at the Society’s Prosectorium. 
Mr. Oldfield Thomas, liowever, has given me all the facilities at 
his command for studying the splendid collection under his 
cliarge at the bTatural History Museum. I am m neb indebted to 
him and to I\Ir. Martin Hinton for the help received in this way. 
l am also particularly grateful to Mr. Cyril Hopwood, a member 
of tlm Gormcil of the Rangoon Zoological Society, for sending me 
through Mr. Max Priedlander, the Buperintenclent of tlie Gardens, 
a sjuvit-specimen of Mdogale per sonata x and to Mr. E. Jacobson, 
for ])rocuring for me at Mr. Boden Klo.ssb request, a similarly 
])reserved examjJc of Pleslogale rvmlipes'^ from Fort de Kock ou 
the west const of Sumatra. 

The Uhmanum, 

The most primitive type of rhinarium is found in and 

' .G'tdo/, It is naked above, the lateral slits of the nostrils extend 
nearly to its posterior margin, the infranarial portions are shallow 
or moderately deep, the inferior edge is convex or angled, but it 
is not, strictly speaking, continued over the upper lip — that is to 
say, tlie gutter wliich cleaves the lip consists of smooth skin 
differentiated by its texture from the rhinarium above. This 

Gray refei'rod this spocies, with others, to his geims Gipmopus (see infm, p. 818). 
TUat naiuo, however, is prooceupiod. Hence I propose Tlesiogale as a substitute. 
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Text-figure 27. 



A. Bide view of liead of JPutoruift 

B. Front view of rluiiarium of the same. 

C. 'The same of 

I>. Side view of rhiiiarium of the same. 

E. Front view of rhiiiarium of riesiogaU gpnmptif^. 

F. Side view of rhiiiarium of the same, 

Gr. Side view of head of Charroniajlamgula, 

H. Front view of rhinariura of the same. 

I. Upper view of rhiiiarium of the same. 

IC. Front view of rhinarium of Marten foina. 

L. Upper view of rMnarium of the same. 
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gutter is continued as a groove up the middle line of the rhinariiiiii 
between tlie nostrils. (Text-fig. 27, K, L.) 

Ill Gharronia the gutter is olfiiterated, except close to the 
convex lower margin of the rliinarimn, w^liicii is grooved above, 
and the upper lip is scantily liaiiy in, tlie middle line. (Text- 
fig. 27, G-1.) 

In Gale, Mustela^ and Puiorius it is also obliterated or near!}’ 
so, a.iid tlie iiifranarial portions of the rhiiiarimn are vshallower. 
In Crale nivalis the hair of the ninzxle encroaciies on the upper 
surface. (Text-fi,g. 27, A-D.) 

Ill Plesioifale nudipes the rliiiiai'inni is large, with a- median 
ginove, deep infranarial portions, a.ud naked above back to tlie 
posterior ends of the nostril slits. (Text-tig. 27, E, F.) 

In Ictony.v^ a.s ui Fatori ns ^ the rhinariuni is lightly biconvex 
above and mesially grooved in front, with tlie inferior edge 
horizontal in tlie middle, convex at the sides where it curves 
backwards ; but the infranarial portions are deeper than in 6'nie, 
Mihstela^ or Futorms^ and this area of the rhinaiinin is ivider than 
tlie upper portion. There is no tiace of gutter and the con- 
tinuously hairy upper lip is aliout as deep as the height of the 
idiinaiiiim. (Text-fig. 29, A--B.) 

In an example of Orison Jura a% or an allied species, from 
Brazil, the upper surface of the iliina.ritim is evenly rounded from, 
side to side, the groove is on the loiver half of the front surface, 
and the nostrils are wide apart. The infranarial portion is deep 
ill the middle, but cpiite naiToiv laterally, wliere it passes beneath 
the slit of tlie nostril ; and this narrcwed piece is defined from 
the median piece by an oblicpie groove. There is no trace of 
gutter and the depth, of the lip is less than that of tlie rhiuariiun. 
Two or tliree specimens of GrisoneUa (sp. ?) from Coi'dova in the 
Argentine sliow individual variation in tlie rliinariiim. In one 
the upper surface is iiglitly biconvex, the median groove is 
distinct, and there is no gutter, in the otlier the median grooi'e is 
obsolete, tlie upper surface is uniformly convex as in Orison^ ai,id 
there is .a very, shallow gutter.. In both .the., infranarial portion 
is tolerably deep and mesially angled below, hut the lateral 
portian,s,'w,liiGh, passIiaclc\\airds1ieneath'thenostrii slits,,, 

aiai pmctinally, obsolete.x , (Text-fig. 28, -.A-', G.') ' 

In Tayra Imrbara the upper side of the rlHnariuni is grooved 
a,nd the anterior surface deeply and widely grooved. ' "The nostrils 
are larger and closer together than in Orison and the infranarial 
po.rtious are deep' mesially and'^lviterally, and are, marked in 
front, as in Grisortj.hj -fi fine oblique groove on each sii.le which 
meets its fellow of the opposite side in the midrlle line above tlie 
inlerior angle of the rhinariiim in front. The rhinarium is about 
twice as deep as the upper lip, which has no gx,rtter. (Text- 
,.fig,.28,.B-P.) 

The rlunariiim of Taxidea recalls that of Gale, Ifustela, aTid 
ill the shallowness of the infranarial portions and the 
presenceof the median groove. It is, however, relatively wider, 

Paco. ZooL.Boo.--l 921, Ko. LIT, 54 
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lias lOie nosuvils a little closer together, and the upper surface 
overgrown with hair nea.rly to the anterior margin. The lip iia.s 
no gutter and is not so deep as the rhinarium. 

In Mellivora tlie rhinarium is wide as in Taxklea, imd tlie 


Text-figure 28 . 



A. Side view of head of Grisonfarax ov a closely allied species, 

B. Frout view of rluaarimn of the same. 

C. ITpper view of the same. 

B. Side view of head of Ta^m barhara. 

E. Front view of rhinarium of the same. 

P. ITpper view of the sanie, 

T.h/TV; 
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upper lip is sliallow and ^vitliout. gutter ; but tlie iDfraiiai'ial 
portions a.re somewhat deeper than in that genus ; there is no 
median groore and the lateral slits of the nostrils are more 
abbreviated, and tlie upper surface is quite naked. 

In Ileles tlie rliiiiariiim is very large and naked, tlie iiifranariai 
portions being exceedingly deep and often convex!}’ jiroduced in 
tlie middle below. Tlie nostrils are tolerably close togetliei*, but 
the lateral slits, althongh narrow, are long. There is no median 
groove, and tlie upper lip, slmllo^v6^ than the rliinarium, lias no 
gutter. 

In the Skunks the range in variation of the idiinarium is very 
instructive. In Spilog€d6 it is very like tliat of Ifartes^ having 
shallow infranarial portions defined hy faint grooves from the 
median portion, a. median groove in front in the lower 2:)art, an 
angled inferior liorder, and a complete gutter dividing tlie upper 
lip, wliicli is not cpiite so deep as the rhinariinii. (Text- 
iig, 29, ,C.) ^ , _ ■ ■ _ 

In MepMUs the infranarial portions .are always deep, wide, 
and weli-defiiied laterally beneath the posterior slit of the nostrils 
as in Mdes^ and when the groove hetween the nostrils and the 
two delinirig the infranarial portions and the gutter on the lip 
are absent, the resembianee to tliat geinis is particolarl}} close. 
But in a specimen, said to have come from Manitoba, the 
ihinaritim is lower and somewhat wider than in other examples, 
tlie lip is cleft by a shallow gutter continued on to the lower half 
of tlie rhinariiim, and the lateral portions are defined by shallow 
grooves running from the nostrils to the middle line of the 
inferior e.'lge. (Text-fig. 29, I),.E.). . 

In Conepatim proiem tlie rhinariiim is twic€) as tvide a,s high, 
about equal in ilepth to the upper lip wdiicli lias no guttsivits 
upper edge is evenly convex, its lower edge horizontal, and, 
althorigh there is a sliort groove betiveen the nostrils, the nostrils 
themsel ves are wholly visible from the antei'ior view, the la, teral 
slits being short and not continued to the posterior edge, tluis 
resembling the rliinarium of Mallwora, (Text-fig. 29, F, (I) 

1\\ Melogah. persona-ta the; rhinariMm is remarkable for tiie 
extreme deptli of tlie mesially grooved infmnarial porf.ions wliicb 
are proib, iced inferiorly, so timt their median de|.)ti] is erpial to 
the depth of the area above it a.nd of the upper lip. They are 
also very deep laterally beneath, the slits of the nostrils, wliich 
are continued to the pasteidoj,; tlie rhinariiim . Idle 

upper lip is ungroovecl and is only sparsely haiiy ,mesia.]]y and 
laterally as far back as tlm angle of the inotith. (Text-figs. 29, 
80, G.) .wr.." Vh'':,;; 

The rbinarium of Mytlatia alierrant and recalls 

that of the )Suidar in tire sens^^ it consists of a some- 

Avhat rounded disc with two subcircular nostrils on its .‘interior 
surface, the slits of the . nostadls narrow and sliort. 

Tlve infranarial portions are much deeper than the upper portion 
of the rliinarium and are everywhere of equal depth. They are 
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defined by a. vertical groove running downwards froni tlie_ nostril, 
and oacdi of tliese grooves is continuous Avitb tiie outer edge oi^ a. 
long, narrow, parallel-sided pliiltrum, of the saiiie textiire as too 
rlvinaiaiirn, whicli extends to tlie edge of tlie upper lip and, ^ is 
marked by a. groove passing upwards on to the rlrinariiiin.^ In 
front ot the rlunariuin above tliein is a. naked strip ol: skin on 
the muzzle. (Text-tig. 23, K, L.) 

Text-figure 29, 

/ 



A. Siile view otshe«(l ftfg 

B. Front view of riiiiuirimii of the Sumo. 

C. The wirac of Spilo^tile pntoi’ins, 

I), 'the same of Mepfiifis mepliitiva* 

E, Side view of the same. 

F. Front view of rhiiiariam of Cmepatm 
Ci. Side view of the same. 

H. Front view of rhinarinm of Mdoffale persomda. 

I. Side view' of the same, 

K. Front view of rhiimriura of Mpthnis meUcepa (from dried skin). 
Ji. Side view of the same. 
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Tlie gciiiera niay l)e grouped a..s follows by the rliiuariiim : — 

a. No eomplt.'t!‘ aud true iddltvam I'esojiinling- the rest of the 
rliiiiariiun in texture dividing the upper li]:», which is at most 
grooved. 

Upjier lip divided l)y a complete groove of smooth luihed 
skin, giving mobility to the right and left halves Giflo, 

1:/. Groove on upper lip obliterated or nearly so, the two halves 
of the lip not separately movable, or only sligditly so. 

c. Iid'ranarial portion of rhinavium imudi shallower beneath 
lateral slits of nostrils than above them. 

d. Infranarial portion lateralh' very narrow Tlfusfcla, Gale, Futojnus, 

Ckarroi/ia, Grisou, Taxidea. 

dN Infranarial portion laterally moderattdy deep . . . , Ieton,if.i\ Sjyi'lo- 

gale, Mephitis, Couepatus. 


c'.' Infranarial portion very deep hemiath lateral slits, 

approximately as deep as portion above them Moles, MeJoffale, 

V long narrow philtruin, resembling the rest of tlie rhinarium, 
dividing the upper lip ; infranarial portions everywhere very 
tleep Mijfdcuis, 


The Fackd yihrissce. 

The number of tufts of facial vibrisste ciiaracteristie of the 
Caroivora is topically present in tlie Mustelidm; but the vibrissse 
tbeniselves are longer and more luiinerous in predatory forms 
(like Moptes^ Miistela^ and Ictonyp) than in fossoriai foi'ins (like, 
IlellworUy MeleSy and They are especially well 

developed in the matter of rigidity and niinilier in the truly 
semi-aqiiatic genera like Lutra and,. Amhhnyp; but in the 
tropical West- African Otter, Ihcraonyp, Hinton records the coin- 
plete absence of the superciliary and upper genal tufts. In other 
genera, like the upper genal tuft is sometimes apparently 

absent; but a noticeable point about this tuft in all genera, 
when it is present, is its high position on the cheek, ouly a little 
below and behind the posterior corner of the eye. In the one 
frasli example of Tayra harhara examined, I could find no trace 
of the iuterranial tni’t. (Text-figs. 27-29,) 

\ii<Meliig(deppepmnatfA‘ tlie vibrissie are all long and nurnerous as 
in predalory forms, the siihmentals being unusua.ll}'* well developed 
on the area of nearly naked skin which runs along the lower lip 
as far as the angle of the mouth, corresponding to that of the 
upper' lip. ■ ' (Text-fig. 30, 0.) ' , 

,• 'The'FxtemcdyEmNp 

' , Tlie,' external, ear'ishows. 'every ■■grade'".'between high;Specialisation,;'' 
the piiinitive coiidition, and almost complete degeneration. In 
its highest types, as exemplified by Martes^ and (Jharronia^ it is 
of tolerably large size and is provided with a well-developed bursa, 
the posterior flap of which is large, has a strongly convex margin, 
and is attacdied above behind the straight-edged portion of the 

^ See my paper on the Pine and Beeeb'-Martens (P, Z. S. 1914, pp. 1062-1068). 
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posterior border of the ear whicli const itutew the . enter lor ilap. 
Tlie sirpretregiis lies a simple suf'iglobola.r tiiickening. tldie tviigiis 
fuiil s 11 [>i\o tragus are well defined and sejairatod by a distinct 
iioteb, and tlie aiitero-iiiternal and piistero-iiiteii'Kil, tbickenings 
descend behind or within the tragal and antitrngal promineucos 
respectivedy., (Text^lig. 27. G.) 

Text-fjgnre »10. 



, A. Ear of 

B. jj Paccilaffale alhinnclia {hoxii dvit'i] <\i\u). 

C. ,» Lpicodon { „ „ ), 

lx MepliUL^ 

E, , Qompatusprotem, 

E, „ Bpitogale putonus. 

G. Bide view of head of Melogale p)evs(maf a. 

If.' 

In Musfela^ Gale^ Phsiogale-, and Futorius tlie ear is relatively 
smaller and rounder than in MarteSj and further diiiers in that 
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the tliickeiiiiig of the siipratrogiis is larger and valvular, and the 
edge of the ca vity has a, small soft rnembranons liap just above 
tlie siipratragus, whicli is especially well developed in Flesiogale. 
Moreover, tlie antero-internal. thickening curves sharply beneath 
the 8upra,ti‘agiis ^posteriorly. In Gale, Mustela, and Flesiogale 
tlie bursa is almost or quite as well developed as in but in 

Futoriiis it is reduced to a marginal slit, owing to the reduction 
in size of the posterior flap, the ed«i‘e of which is nearly straight. 
(Text-iigs. 27, A; 30, A.) 

G‘ulo has the pinna like tliat of but relatively sin aller 

and provided with a smaller bursa ; mid the pinna, of Melogale 
is very like tlmt oi II tisiela and Gale, the bursa., tragus, and 
aiititragus being well developeil, but the supra tragus is less 
valvular, the antero->internal lidge flescends more vertically, and 
there is a little pouch above the liollow. (Text-lig. 30, G.) 

Tayra and Grison also resemble IFmtela and Gale in tlie pre- 
sence of the upper membranous flap, the valvular siipratragus, 
tlie posterior curvature of the antero-internal ridge beneath the 
supratragus ; but differ in the reduction of the bursa to an even 
greater extent than is in Futorms. The posterior hap is 
continuous aboA’e and below with the margin of the pinna, and 
the anterior flap is represented by a^ veiy shallow ridge of in- 
tegument a little in front of it, so that the pouch is reduced to a 
minimum. In Grison and the valvular* supratragus 

and the llap above it are larger than in Tayra; and in Grisondki 
the anterior ridge of tlie bursa is shorter than in Grison* (Text- 
fig. 28, A,, I).); /A-'- "A, ' ^ '■'Vb 

In Ictonyx, and also in Pmcilicf/ls and FiecUogale, judging from 
dried skins, the pinna differs essentiall}" from that of Mmtelaj 
Gale, and Futorms in, the total absence of all trace of the bursa., 
and of the membranous flap above the supratragus. Otherwise 
: it is similar. ' (Text-,figs. 29,' A'; 30, B.). ■ . 

In Mehs and Taxidea the pinna is sinaller tlian in and 
the supra-tra.giis has 'a ■sim]:)le subglobular Thickening .asrn, IIcMes. 
Otherwise they'are tolerably similar ;\the, pinna is : less. salient, in. 
; Taxidea. than ii'i Meles* 

In Laira the pinna, although imKdi reduce of the same 
sim])le type as in simplifietl hy the 

almost conqilete su|>pression of the tragus and antitrngus and of 
the siiprtd ragus apart from the subglobular thickenhig. 

in Fpilogale. Mephitis^ ixnd Contpalms^ xiotiecable. peculiarity 
ill the pinna is the entire absence of the traga,l thickening, so 
tliat the external orifice of the ear is exposed, and not hidrlen in 
a cup-like hollow ; ancl the cavity of the pinna has no definite 
anterior rim. The low axitero-interiial ridge curves posteriorly 
]>eneath the valvular supratragus, which appears to he set higher 
in the ear tlian in other genera. The pinna is of comparatively 
large size in Spilogale ; but in Conepatiis — at all events, in 
G. pjrotens — it is much reduced and scarcely stands away from the 
head. There is no trace of the bursa, (Text-fig. 30, B'-F.) 
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'.[ii L i/umd on ii\m the piryia is as much redoeed fis io O^ioiiepfUiU!, 
standiog .‘iway froivi. the heail as^a, simllow sho'rt ridge, the lewi'ir 
€ii:id of wliicli dcfcs riot roaeh nearly to tlio adJln.s rafirnir. 'riie!;e 
is no bursa, l)ut th.e srructiive of tl.ie ridges eoidd not l.:Kr 
iiiiiied on dried skins. (Text-fig. HO, 0.) 

The pinna of Olellivora surpasses even tint of ilone-paim and 
lyp/icodon ill rednction in size. It is i*e[ii‘esented nnn'ely I;)}-’' a 
thickening of the integument, without any free edge, round the 
small ea,vity ; and, judging from tlie descriptions, tlu? piuiia. of 
Afj/daus is very similar* to that of Jlellwora, Init I am unable t(> 
say wliether tire orifice is exposed as. in AfephUk, Spilogale, a,:ud 
Conepaius or coneealeil by a- tra.gal thickening. 

The following table shows briefly the principal inixl ideations in 
the external ear : — , - 

(t,. .Hursa retaiiieil. 

h. 1’Uu‘isa mttrgiiuil, ripper caul of its posUx’ior flap 

that of anterior liap Mmtdu, dxiUi. VlcHognlc, 

I*in(yr Ins, lUaHesty Char ronuiP-hUiK 
?/. Biirria mnote from tnavgan, :4iuIlov\% its postoiw t1^ 

no Avay concealed by anterior Tai/ra, Grmm, Grimudht, 

' ftt' .Ibirsii absent.. 

c. A;uditoiy orifice concealed, nsnally ly tnigal thickeningn 
ct Ifiniia kminutcg staiKling' away from bead 

<?, Siipnitragas a well-developed valvnlur iiap 

. Tceeilof/alr. 

cr, Svrpratingus at nuist a I'idgA! \vith roiuukal tbitknmig. 

/ Pinna moderately large file/ci}, 

/t Pinna nmcb reduced Lufnf, etc. 

db Pinna a tbicbenial rinrof ivitegumiait 

cb Amlitory orifica* e.K:posetb not eoneealed by tragal tlncken- 
. . big' ■" ConejMtHS,^ 

. ' The Feet, 

111 describing;^ the; feet of tlie Mustelhta I start witli two 
assumptions. ^ First, that the primitive feet were adapted for 
running or cliinbing, or botli cnmihiued, aiu^ not for digging or 
swimming, which hamper, if they <lo ruit prevent, the ilrst- 
uieutioneil activities.: Second, feet were naked below, 

provided with sliort curved chtws, interdigital wolihing up to i\w 
proximal end of the pads, large 4-lobed plantar pads, double 
carpal and nietatau’sal pads, and ao hairy heel ; and tliat tlie digits 
w'-ere unequal in length, the first heing the shortest, tlm secoml 
and fifth next and approximately equal in longtli, and the third 
and^ fourth the longest and also approx irnatoty ecpial, so that the 
digital pads, when not spread, formed ’ a strongly curved line 
round the anterior margin of the plantar pad. And possibly in 
the hind foot the third and fourth digits were more closely tied 
together than to the second and fifth respectively. 

The ge^nera wdiose feet most neaily approach these hypothetical 
feet ai’e Imjra and Grison, It is therefore needless to describe 
them in detail. From the material examiined I have not been 
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able to sa.tisfy myself tliat tliere is any fund amenta] diffei'ence 
between tlie feet of the two, unless it be rtiat in Grisoii the 
|,)h'i:otaa‘ [lads are defined from the ejirpal .am;! meta.tai/sal |:iad,s by 
a. deepei‘ and wider groove. In Tai/ra these pads are coniiuent 
tlironglioiit tlieir width, thei?e is only a, very slight tri'ice of 
division i^etweeii tlie two moieties of the carpal pad and none in 


Text-figure ol. 




A. Right hind foot of Ta^ra harlara. 

B. Right fore foot of the same. 

C. Right hind foot of Charromaflamgula. 

D. Right foi^ foot of the same. 
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tlie case of the metatarsal pad In an example of (Jrison J)trax 
or ail allied form, from BraziL tliere is a comparatively large area 
between tlie plantai’ and car|:>a,l pads, tlie latter are w'ell deliiied 
blit iriesially in contact, and tliere is some naked sk'in above ti:ie 
large extei’na.1 pad. Similarly, in the hind foot, tiiere is so,nie 
iiaiVed shill fibove the somewhat rounded metatarsal pad, V'liicii, 
except internally is distinctly separated from the plaidar |.)ai:l,. 
Tliese differences from the feet of Tayra are, liowevei*, ,not so 
well deiined in examples of Grisonella from Cordova in tlie 
Argentine. In lioth genera, the pads are granular and tessei- 
lated, and tlie third a.nd fourth digits of tlie liind foot are a little' 
nearer togethei* than tliey are respectively to tlie second a, ml 
fifth. .Nevertlieless, there is quite a marked extent of web 
between their pads. (Text-figs. dl, A., B; 32, 0, 

Of these two genera Tayra is an active tree-climbei’ liive 
il/«r^efSv and frinlsoa an agile groiind-hiinter like Jlnstela; ami in 
Jfarks* and 'Mustela and genera related to them the higfiest type 
of feet subservient to those modes of life are found. Tlie claws 
are .shortei* and more curved, the digits are more widely separal ile, 
and the third and fourth of the hind foot fii*e not closer togetlier 
than to tlie second and fifth respectively. Tlie underside of tlie 
webs is more or less hairy, there is at least a patcli of liair 
between the carpal and plantar pads, tlie carpal pads a, re quite 
separa.ted, the metatarsal pad is absent, the hair of the ealcaneum 
extending down to the plantar pad, and all the, pads are 
narrower and transversely or coiicentiicaliy ridged and grooved. 

Of the genera related to Martes^ Charronia f hviS whicli 
depart least from the type seen in flVason, and altlioiigh 

still very distinct. The area between tlie digital and plantar 
pads has four large patclies of haii‘ on the interd igital webs ; but 
these do not reach the edge of the webs distal!}' or the plantar 
pads proximally, and tlie lower side of the digits is also naked ; 
'and :tiiere isii. similar patch of hair 'siUTounded liy naked skii,ron 
,tlie area lietween tlie carpal and, 'plantar, pads, ■whicli a're well 
develnped, the poliical, and hall ucal eienients of the hitter' I vein g 
wddidy con fl uen t V, nth the plantar, while t he iiiteriia l a.nd ex- 
ternal moieties of tlie carpal puds are large and have a. small a.i-ea, 
of naked skin above them. (Text-fig, 3L, (j, I ).) 

in Maries mart es and Jf. foiaa the a.rea between tim digital 
ami plantar pads is covered with hair, except, for narrow nahe-d 
strips radiating along the digits; the area, belAvcen the })huu,ar 
and carpal pads and round the latter is also continuously liairy : 

btmiherg (Artv'iv tor Zool. viii, BO. 16, p. 10, IDla) ligunul tlio Inial fert of 
two fonas of Taj/ra from diirtirojit altitudo?^ uiul locjiHties iii Kcuador, to stow tliut 
rtf oomfiinrd plantar and metatarsal pad — there beiiig no line of domaivation 
between them— is lonjiVr in the race from the lowlands, Defeets in the drawiiiu's of 
tluNi* Ippt may be attributed to their being taken from skins softened in water after 
being dried. 

t In 1918 I resuscitated this genus of Gray’s, based upon Maries iiaviqula, when 
I found that the baculiim differs greatly from that of 3£ayfes nmrtes ami 3L fuina 
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the plantar 'jiads are smaller, more subdivided, tlieir pollical ami 
halliica,! elements are connected h\ a narrow strip with the main 
pad, and tlie carpal pads are mueli reduced aaui sepa.riited b}' a 
longer space from tlie plantar pad. i/. foina, however, has 
iimcli largei' digital, plantar, and ca.rpa,] ]'>a,ds than JjT. and 

thus more neai/lv approaches Oharrorda, In M. martes the 
digital p:ids are narrowly ovate, tlie plantar pads are liroken up 
into four areas connected by narrow naked strips, and the carpals 
are quite small. ■ 

Text-figure 32. 



A. Ihglit land foot of 

,b. Right fore foot of the. same, , 

■ iL Riglit fore foot ot &Hsonettt(t sp. from bfordova, Argeiitirie, ' / 

I), Bight hind foot of the same. 

In Mtistektermdiea and Jdhernica, Gale’\‘ nivalis and africmia, 
Fittorms sind nigtdpes tlie feet, except tliat they 
are relatively shorter and stouter, generally resemble those of 

For lignres illustrating tliese diftbreueca, subsequently %-erified on other 
specink-na, sot' mv jjuper on tliese species of Martes (Proc. Zr-ol. Boc. 1914, pp. ICfiti- 

itms). 

t Ilistiiignlshahie from Miistela by the shape of the baciilum. 
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JIartes in lij'iiriiiess-' Mini p;.ul developineiit. Jliit rn G.ajrteana 
jiloiie liM've foiiiul the pla,T.i.tnr pa.d broken up in to' four el onion, ts 
to the same extent as in J/. inartes^ and (.ml}" in iL afrieana 
eo'Lild I find, the inner inoiet}" of tlie ca.rpal |'!.‘n,l, ; but, jndgi,ng 
from its ininnte size in tliis species, it nniy liave Itoen ovoiioo,Ive(',l 
in the o'bliers. (Text-fig, oif, C-F.) 

Writing of the Minks (Lutreola)^ Flowei* and Ljdok,]v,er 
(pMaminaLs, Liring and Extinct,’ p. 58(:>), said that tliey (]iiie.r from 
the Po,lecats, Stoats, and Mmasels ‘- 'by the toes lieing p;,irtia!.ly 
webbed and by tlie absence of hair in the intervals lietween tlie 
naked pa, ds of the soles of the feet,"’ From tins statement it 
seems quite clear that neitlier of tliese antliors Avas aware t.hat 
the toes of Polecats, Stoats, and Weasels ai-e fully vve])be<! up 
to the digital pads. As for the liairiuess of tlie soles of tliofeet, 1 
cannot discover from examining tlie long series of dried skins of 
Minks in the British Museum tlmt there is any essentia,! 
dilferenee between them and Polecats, Weasels, and Stoats in 
tliat or any other particular. The a.rea, between tlie ;|:)h‘inta,r and 
cligitaJ pads is covered witli bait*; and it appea.rs tliat Baird was 
perferAly correct when he said that the feet are well furred 
between the pads, though tlie hair is scantier in summer tliaii in 
winter. ,' 

In some members of this group, however, the feet are quite 
naked beneath. Gray, for example, based the geiios 
npOn certain Oriental species related to 2 fmtda and t/afe, luimely 
nudipes^' strigklors(Ay and kathiah ; and to these africaiui, was 
added. According to tlie diagnosis the soles of the hind feet in 
these species have three oblong pads, an aiclied and bald space 
behind them, and the lieel baiiy. But in the Egyptian example of 
Cdtle africarm above referretl to the feet are apptoxiiiiateiy as 
hairy as in ; and in kathiah^ wdiich I provisionally reta in 

in MusUla^ pending the discovery of the stimetnre of tlie baciiluin 
or other characters to settle its affinities, tliere is a }>atcb of ]mb.*s 
on the lower side of the wehs and also between tlie car] >al ami 
plantar pads, and the hair extends down to the pliintjir |iad on 
the hind foot. Thus both fall outside the 

:;geous according ';to',tlie, diagnosis. ', ,,■ 

d.xi^ Flesiogale mmdipes and sirlgkhfsa i\\o fed: quiti* naked 

beneath, and the plantar and carpal pads are i‘elati\'ely con- 
sidembly larger than in Ihtstelad Gale ^ and Balfyeias, and 
apparently less coarsely striated. Tlie plantar iinds are very 
distinctly four-lobed, the tliree main lolies lafing Avidely in 
contact, while tlie pollical and hallncal lobes aa*e attached to the 
posterior end of the inner of the tliree main lobes. The two 
carpal pads are well developed and almost in contact. Just 
aboAo them there is a narrow naked space, and there is a 
corresponding space, which, however, seems to vaiy individually 

Quoted ill this papei* as TlesiogaU (sfiie above p. 805), of wliicli ^mdipes is tlie 
type-spepies. I jireinise that the groap is at least as much worth nornijial 
rocogiiitiou as ljutreola or Kolomhm, ... 
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in P, nudipesj Jirnl lies the plajitar pad of the|liind foot. 

(Text-fig. 3d, A, B.) 

The feet of these two species are of great interest. It might 
Ije claimed tliat their nakedness is a secondarily acquired 
cluiraeter, correlated with life in warmer latitudes tlian tliose 


Text-figure 33. 



A. Bight liiud foot of PlesiogaJe nndipes, 

B. Bight fore foot of the same. 

C. Riglit hint! foot of Gale nimUs, 

1). Bight fore foot of the same. 

E. Bight hind foot of PuforluB pntorim* 
E. Bight fore foot of the same., 
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frequented b,y typical Stoats, Ydeasels, and Polecats. If nudipes^ 
v/liicl;i ranges from the Mala.y Peiiiiisula to Borneo, were alone 
coiiceriied, tlirit Tiew would be more defensiljle tlmn, in. my 
opinion, it is. But strigidorsci occurs much farther to the 
iioith, in Sikhiiii. x4.gain, it must be remembered that tlie 
tropical Aaiiericaii species hrasUiensis^ which may be taken as the 
type of Orixy’s genus ddeogale, if it be resuscitated, has hairy feet. 
I incdiiie, tlierefore, to tlie opinion that in Plesiogale we liave the 
most primitive type of foot met with in tlie subfamily M’usteliiue 
as liere restricted — a foot which difiei'S mainly from tliat of 
Grison and Gr'somlla in the complete suppression of tlie meta' 
tarsal pads. 

The feet of Gido resemble in all essential res|)ects those of 
Maries^ except that they are relatively broader. 

The feet of Id£dIog al e iire very like those of Plesiogale, hut the 
claws of the fore feet are a little larger and the tliird and fourth 
digits of the liirid foot less widely separated. In both these 
particulars Pmcllogaie, so far as the feet are ooiicerned, connects 
:Plesiogcde.wi£h. /do«,7y.;r, .wdiich in the length- of the claws, l^elongs 
to the fossorial group of Mustelidm — Pofcilogale being one of 
tliose genera in wliicli the distinction between fossorial and 
ciirsorial Mustelidm breaks do\vn. (Text-%. 32, A, B.) 

In the remaiiiiiig genera the feet are fossorial and eliaracfcerised 
by long and l,>luat claws, wiiicli are' especially long on the fore ' 
feet. Tlie only other point they have in common is close iinion, 
sometimes amounting to -basal fusion, between tlie digit-fil pads o.f' 
the third and fourth digits of tdie hind feet-— a phenomeiion 
fcur^^shaclow'-ed'in tlie feet ed Grlsoa and Tayra and Pecllogaie. 

Fossorial feet which 'come nearest to tlie feet of the 'Weasels, 
'Polecats, and Martens, , although . .differing in the cliarjicters 
inentioned in the last paragra.pli, are found in Ickniy.v and 
' Tiie-' feet, ciose-ly resembling 'those of Pmilogak, ave 
tolera]:)ly narrow, and the digits, apart .from tlie third ami foui’tli 
<,:)f the iiind foot whicli aia^ close togetlieiq aiB widely separable ; 
Ah,e 'inefcalarsal area us without ' trace of : pads', and, covered, witli 
Imir down to or nearly down to the plantar pad ; the oligital parls 
'are oval, 'Well defined/ and' coarsely striate— at, least .apicaily ; the 
plantar pad is narrow, deeply emarginate behiml, and very 
distinctly'four-lo'bed, and.'the l.obes are ' coarsely, s'tria'te and a,im 
in contact, to '.about the .same .extent tm m''Mcrtes Jlnna i tliere 
are two striate carpal pads, a smaller inner and a larger outer, 
:se'pa,rated from',' each other and from tlie.' plantar pad ljj about 
tlie 'sa.ine distances.as 'in Maries foim, although the, sizes' of .tl'iese 
pads and the- distances- above'''. mentioned' .varymccording,, to 'the 
species... Tlie, car pal pa.d.s are largest.a'nd the. distances' in question 
'smallest in tlvo' species in which the-' .aim-, round', them- 'and the ' 
area- between tlie plantar and digital .■'.pads, 'are' naked, ■, ' A',"ir' otl-ier 

'* Bee iny paper oB the e.xternal cliiiracters of this genus (Proc. Zool. Sol*. 1020 

'pp. 1:79-187). ^ v''!',''"';'.;:'-'--;'',/.'.'; ■■' f.A-:'' , 
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species the liaii‘ ol the cai-pus extends to tlie co,rpa,l pads, oveidaps 
the inner and spreads into the posterior einargi nation of the 
plaiita.r pad ; and there is a scanty patcdi of ha.ir upon the lower 
side of the interdigital integument (Text-fig. 34, A-D.) 


Text-figure 34. 



A. Rigiit fore foot of eapensL^ from S. Africsi, witli Iiair ob 

intiT{ligital integmiieBt. ■ 

, . R. : Right fore foot, of the, saine, 

C. Eight hind foot of sp,;i front the SnihiM, with Baked soles, 

]). Bight fore, foot of 'the same. ■ 

/'-V .'.'X:!.'.:' . 

In feet are more like th^^o^^^ Jhisiehi. in 

tlie sense that the soles are ^ m more thickly hairy and the 

pltintar pad is smaller and more subdivided, no doubt in con- 
formity witli the sandy hahitat of the anmial. 

The feet of Ta^viclea resemble those of Ictonyx in the absence 

Tlius Thomas’s statomeiit that Ictonyji) may be distiiignished from JPijccilicfis 
by tbe Bukediiess of the soles of the feet doas not hold good. 
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of the Dietatarsiil pad, but in most respects they are veij difi'ereiit. 
The digits are sliorter, closer together, with the pads lai'ger, less 
well defined, and th€> iiiterdigital webs (although, luirrower) extend 
further up tl:ie pads, especially on the fore foot. Tlie plantar 
p)a<d of the broad fore foot, although wider than long, is narrower 
tiian. the foot itself, indistinctly lobate, and inucli less <leeply 
emarginate l.>eh.ind ; tliere is a single small carpal |:)ad, representii:ig 
the outer of the normal two, set a little distance behind the 
plantar, and the area, behind this and tlie piantai* pad is partially 
overgrown and overlapped by hairs on tlie inner or poliical si<le 
of the foot as in some examples of Ictonyx, In the liind foot the 
plantar ])ad is longer than wide, narrower than the foot, ii're- 
gularly heart-shaped, and very indistinctly subdivided. The pads 
a.re gra,uula,rly rougliened. 

The feet ol Lyrhcodon, judging from dried skins, are peculiar in 
the almost complete suppression of the iiiterdigital webs, whieli 
extend only a sliort distance beyond the plantar |:>ad s. The 
underside of the digits and tlie area between the digihil and 
phmta.r pads is naked, but the sides of the digits are fringed witli 
longish hairs. In the fore foot the claivs are long and fossorial, 
tlie plantar pad is strongly a.rcua,te a.nd short, the hairs of tlie 
carpus encroaching iipon it in the middle line behind. The 
carpal pad is represented only by , the outer moiety, which is 
continuous <listallj with the outer lobe of the plantai* pad. The 
carpal vihrissie are retained, although the claws a, re fossorial. 

The hind foot closely resembles the fore foot, but the claws are 
short ; tliere is no trace of metatarsal pads, the nietatarsus 
being covered witli iiair, which extends over the middle of the 
'plantar, pad. : '(Text-%. 35,- A, B.) 

In all the other genera of fossorial footed Mustelida3 the meta- 
tarsal retained and is of large.-or co.niparatively h:irge size. 

In Melogcih. 'personata'^ fore foot is a little wader than tlie 
liind foot, the digits are webbed to tlie proximal ends of the well- 
defined digital pads, the soles are entirely naked as far l>aek as 
tlie proximai ends of the carpal and metatarsal pads, and all the 
pads are tolerably coarsely stria tel, altbongh less (loai'sely tliaii 
in 6’'R.h), and Ictonyx, Tlie fore foot otlierwise 

toleiubly closely resembles that of M&hs^ Ijiittlie digits are ra.tlier 
more separable, Idle digital pads are better defined, tlie plantar pad 
is relati\’e]y narrower, more distinctly four-iobed, with its anterior 
'.and posterior margins' more 'curved, the tw-'o elements of tlie 
' carpal pad, are.^i.n contact or' very neai'ly so in, tlie middle line, and 
tlie rau*paT vi'brissie ' are well 'developed. , In the hiin'l foot tli'C 
.di.gits.' are 'markedly /more 'vvitlely'. separabki' than, in MeleS:^ there 

* .Isr ray paper ou Taxrdea and Melen {Vvoc. 2Iool. Soc. 1920, p- 428) I inad- 
vertently ileserited tlie carpal pad as u>presentiiig’ tUe iinier or radial carj>al ot 
MeleS; , I o /■'■::■■. ■ 

t Hodgson dgiired the liiiHl fod^ species, but wrongly iubelled it Z'riHx 

^ ccmcrimra (Journ. As. Soc. Bengal, xvi. pL ii.), A figure of the fore foot is in liis 
unpublished drawings. 
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being <l'nt6‘ ;i distiiieb spn.ce ])etwe6n tlie tliinl and foiirtli, 
nltbongli tiie s|)a,ee is na.vruwer tlia,u tlnit l)etweeD tlie second and 
tldrcl or foiirtdi and iiftdi. As in the fore foot tlie digital pads 
are better defined, the ])lantar pa<] is narrower, much more 
strongly curved, and very distinctly four-lohed, tiie liallucal lolje, 
like the pollical lobe of the fore foot, being as kirge as tlie others 
individua.lly. There are two well-defined elongated metatarsal 
pjids, confluent in tlse mid<lle line proxima.lljg and the Iiairy 
ca.lcaneal area is a little sliorter relatively tha.n in Jfeles meles. 
(Text-fig. 35, G, D.) 


Text-figure 35. 



A. Right hit u:I foot of Li/naodmi pataefonims (from tlrifd hldti). 

B. Right fore foot of thu saiito. 

C. Right foot of 

1). Right fore foot of the stmio. 

cuh Xi 

The feet of Meles nielm 1 have already described a,nd figured 
(Proe. Zool. Boc. 1920, pp. 4i26'-428, fig. 20, A, 15). In addition 
to the diiierence.s mentioned above, it may he added tliat they 
are of a more d(3cided]y fossonal type than in Melogale, the hind 

Proc: Zool.,Boc.— 1921, 'Kp, .lag';:' 
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foot being niiri'ower a,s conipa.red witli the foi'e foot, with tlie pads 
of the third (ind foiirtli digits couiineiit. Jri l)oth tlie fore a.iid 
lurid foot the p!a.n tar pads are %'ery wide, the t*ai“{)al ])fids of the 
fore foot are separated, and there is a patch of liair on tlie ai'ea 
liehiiid tlie planta.r pad. In the liind foot tlie metalnrsal ].)a,ds 
are shorter and more eontlnent, and closer to the plantar |)ad 
than, in ' Melo(/ak, and all tlie pads are granuhir or papillate, not 
striated . 

Text-hgnre 36. 



A. .Kigtit liiiul foot of 

B. Kigiit foret foot of the same. 

it Right hiud foot of 

I)t Right foR‘ foot of the saivie. 

Judging from dried skins and from llodgsonts iinpn^^^ 
d ra, wings'' ref erre in mf .paper ' q'noted "aho've,' 'the' feet" of 

•Arctony^ic seem to resemble those of Males in all essential par- 
ticnlars. The soles of tlie feet ape quite naked. The large naked 
area above the plantar pad of the hind foot has two elongated 
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tiiickeniiigo representing me ha tarsal. pa,rls ; tlm |)iMiitar jjai.,! of 
the Ivind .foot is about as wide a,s long and markeillj tliree-lobed 
(lloilgson pro].)ably accidentally omitted tiie Iialliical ele.meiit) 
and narrower than the foot; the<ligital paths of botli feet are oval 
aini well, deiined. In the fore f<.)ah tlie plantar pad is markedly 
foiir-lol)ed. ;ind wider tfiMu long, and separated from it by a con- 
siderable space are tlie two rattier large carpal pads, which are 
together ahiovit as \\’ide as the plantar pad. Tlie pads are coarsely 
granular and tessellated. 

The fore foot of Mellivora resembles tliat of Taxidea rather 
than tliat of dieses in the Large size of the digital paths and the 
extension of the 'webbing along their edges, but the plantar pad 
is as wide as in MeUs^ and the pollex is shorter tliaii in either 
genus. The carped pads also are uiuch larger tlian in either, the 
outer moiety being a large subspherical mass at least as long and 
half as wide as the plantar pad, while the much soialier, smooth 
pollical portion is also larger than in ^£eles, and the two are 
separated from the plantar pad by a, narrower strip of integument, 
which has no liairs upon it. tlhie hind foot is like that of Mehs^ 
except that the digital pads are larger and more fully webbed, 
the plantar and metatarsal pads are larger, and tlie rest of the 
metatarsal ai'ea covered wdth naked wrinkled skill. 

1\\ Sjyilogah^ Mephitis^^ m Gompahis the pads are granular 
and the lower surf* ice of the feet is naked, at least as far back as 
the posterior border of the carpid and metatarsal pads, which 
are well developed. Moreover in all the exa.mples of MeiyhiUs 
and of Oonepatiis examined the heel from the metatarsal pad 
upwards is covered with naked wrinkled skin. Spikjgale semis 
to have the feet less specialised for digging than tlie other genera, 
in the sense that the plantar pads are more distinctly broken up 
into fouivlobes and the carpal and metatarsal pads more reduced, 
the latter being, at all events in some cases, marked by a distinct 
longitudinal groove defining the two elements ; and the third and 
fourth digits of tlie hind foot, although closer to each other than 
to the second and fifth respectively, hav^e the digital pads unfuseik 
(Text-fig- 36,. A, B.) '■■■ k .'. '.'.kk ' 

In the several unlocaUsed examples of Mephitis examined there 
is iiaturall}^ some variation in the size and shape of the pads, 
the two carpals being sometimes large a nd in contact, sometimes 
' smaller '.and.. 'separated ; but^ in' '.all ' eaSeS'^ 'the 'pa-ds are .relatively 
larger than io Spilogide and less subdivided, and the digits are 
shorter and lucre fully webbed, the pads of the third and 
fourth of the hind foot being fused in the middle lire, (Text- 
lig. 31), 0, D.) 

A farther stage of specialisation is seen in Uompatus -p^^oteus^ 
where the plantar, carpal, metatarsal pads are as well cleve- 
lo])Bd as in any example of Mephitis ; hut the digital pads are 
huger and are united by webbing “almost up to their proximal 
ends. (Text-fig, 37, A, B.) 

The most highly specialised type of fossorial foot is perhaps 
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fouud in I’lie ol* tl'io Keoninl, iliiiTi, tourl.lii, johI 

fiFtii digits are fused togetlier, except quite at their distaJ ends, 
a.s completely a, 8 the pads of the third and f()in.tii (ligits of. . the 
hind foot are rsometiines fused in Mden. The [>ads of tlie |K;dlex 
and hallux, liowever, are independently ■ movable, altljoiigli 
attached by sliallow webbing to the pa, d of the secoml digit. 
The soles are quite na.ked. The plantar pads are a,s wide ns tlie 


Text-figure 37, 



h, liind ot 

B, Ibsdt; lxn^vfo<>t ohtlie sarat^ 

U. BidB liiTKl n;)Ot of 
I). liigtit fore IfKit of the 

'x^* ,, 

feet, iiiucli Wider tlian long, lightly arcuate, and four-lolfed, the 
pollical and ha.Ilucal elements l.eing large* Tlici'e are two 'well- 
devehqn^d, siiglitly separated carpal pads, the iimoi' heing miudi 
the. smaller of the two. Conjointly limy are almost as wide as 
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the plantar pad, from which tliew ai'e separated by a, short space, 
and there is tm area of na,kei.l skin, above them. In the hind foot 
the inetjit;rrsal Jirea is naked to the lieel and is pi'ovided with 
two long pads a.s wide as tlie foot, the. iiii,ier being the wider of 
tlie two. (Text-fig. 37, 0, I).) 

The Oarpal Vihrissm, — T].ie oceiirreiice of these tactile hairs in 
iTurny different or<.lers of Manniiaks suggests that they are a 
primitive ina,ii:i].ii,alian cliai’a.cter. I liave not mentioned tlieni 
luider the', separjite generic headings hecanse tliey are present in 
most of tlie forms discussed. They a.i*e especially well developed 
in the active predaceous forms like Mustela^ Ma/rtes^ Tayra, 
Grison, and tlie Liitrime. In the fossorial forms tliey appear to 
be of less iinportance, judging from tbe freipient difficulty there is 
ill distinguishing them amongst the long Iiairs of tbe leg. Tliey 
are present, liowever, in Lyncodon and in Ictonyx, In the latter 
they ai-e not always to be de'ected with certainty, and the tuft 
may be reduced to one bristle. But the sense of touch locates 
their position by the perception of a small w'art-like swelling on 
the skill, Avliere, as pointed out by Beddard, the nerve supplying 
the vibriss£B ends. This swelling is pre.sent in suclr liighly 
specialised diggers as Mellwora and Taxidea^ altdiougli I failed to 
differentiate the vibrissiB themselves. In If eles^ Mejdiitis^ and 
■Omepcdm I could find neitlier swelling nor Aulnissm. 

TkeAvusmidExterria^^ 

So far as is known, the normal pair of anal glands is present in 
all genera of the family, but they vary greatly in development. 
In many cases, i. e. in Maries^ Gido^ Tayra^ LiUra^ Taandect '^^ 
Meles, the glands are not enlarged and the secretion is not par- 
ticularly offensive in scent to Man, and is not apparently used by 
the animal itself for (lefensive purposes. But in other genera, 
like Mellwora, Grisoii, Ictomjx, MephAils, CkyrtepaUis,: Xhe. glands' 
are enla.rged, t.be secretion is copious, and is ejected { it an enemy 
in case of attaclv or when two individuals of the same species fight 
together. Ami tliese geneni a.re iiinisuahy eoloined, being either 
grey ' above ■ ami Idaek ’below ,or- striped ■ with ' white'; along' the 
ilorsal /area. t. , .also 'Ts aeeredited.Avit,h tlie same liabit, 

'although'' the',sce’at,"of tlie secreivion is, iiot^ so ■'pungent am"I fasting- 
'■.as in the' ■.other ■geiiar!!'' '. mentioned. /'No'r is”', tlie",' coloration 'So' 
striking; hut the uuderfur is creamy white ■when the coat is 
lifted and this pallid hue often pervades nearly the whole ImdyJ. 

At least in tin; single foinale exfmiple I examined, 
f See my jv.iper, “ Tlie Warning Characters of Musteline Carnivom ” (Proc. Zook 
Soc. 190S. p. 9551. In this paper I threw out the sii«r8'f‘st iou tliattlu' similarity in 
colour hetweeu Ttxiira and the Canine genus Speotlios might he an instance of 
mimicry, on the supposition that the secretion of the anal glands in Ta;t/ra- might 
turn out to he otTensive as it is in G^Hson. ‘Bineo subsequent observation has shown 
this not the case, tlu' suggestion must he withdrawn. It does not seem likely that 
Bpeothofi is the offensive model mimicked by 
J See my paper on the warning coloration of P. nipipefi ;Proc. Zook Soc. 1911, 
pp. 559-560), 
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The aims itself is typicjilly exposed ns a button -shaped convex 
disc, everywbere siiri'omided hy hair as in Alaries^ Mmiela^ G'ldo, 
aial others; Imt in some eases, ns in Mellircfra, 
it is sunk in a. civeular tbiekening of coiTugated iiitegninent, 
whereas in 3Ieles there is a more definite thiaiier-waJled poiicli 
round it. In Tayra, tx-gnin, tiiere is above tbe anus a shallow 
depressed area, bounded on eacdi side and posteriorly towxards the 


Text- figure dS. 



A. Anal region of Tap'ct hdi'hant <?, showing tlu‘ iialctnl skin around tln' 

amis and thcMleyiroSsion above it. 

IP ITie same of , sliowing tlHvscrotaun elose Ireneath 

r.the 'anus, 

P. The same of 0mo««:??£dsp . -{toui Oovdova, Avgentine. 

■■ ''.X h " 

root of the tail by a low ridge of skin. Possibly some modi- 
iication similar to this was the oidgia of tbe deep stibcaudal 
fdandular pouch present in and, according to acco unis, in 

Aretony.v- (Text-fig. S8, A-O.) 

The perinea] region between the anus and vulva or scrotum is 
thickly overgrown yvith hair in Gido^ Maries^ J.ctO'mp\ 
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and Lutra, It is similai*ly liaivy in a male Grisondla^ but in a 
female of tlie same s}:)eeies it is naked or scantily hairy. It is 
iilso scantily liairy in Alellwora, Tayra^ Taxidea^ Aleles^ iWephiiis, 
and Ooiiepahos. 

In all cases examined the vulva is a fusiform excrescence with 
a vertical slit-like orifice, ’ bounded on each side by two labia 
enclosing the clitoris and tlie urinary and genital orifices. (Text- 
fig. 39, A-C.) 

Text- figure 39. 



A. Anufi and vuU' a of Cor. epaizis 

B. Tlie same of GrisoneUa sp. from Cordova, Argentine. 
C- The same of Plesioffale nuclides. 


The penis is very variable in shape, in accordance with the 
shape of the bcicuhim ; but the prepiiee is always situated -well 
in advance of the scrotumyas in the Oanidm, Pinc 3 mnicla^, and 
Ursida?.''' . 

The Clcismficaiion of 

In the classification which follows I have adopted the method 
employed by (dray of combining analytieal;: 'headings, whieb give' 
prominence to particular characters, with the definitions ordinarily 
found in the text-books, where the characters are set forth as if 
"of equal value. ::Eor the interpretation of tlie table it is’iiecessary 
to remember' that contosted.,: headings;: are; marked by the same; 
letter—e. 5--?)', and so on. I liave adopted all the sub- 

families originally proposed and defined by Gray and Gill, and 
consisteiiey in treatment has compelled the addition of seveial 
new groups of tliat rank. It is not claimed that they are all of 
equal value. The Guloninje, for instance, liave been admitted 
rather as a concession to the opinion of a distinguished contem- 
porary than as a mark of my conviction that the characters 
deserve the rank assigned to them. Systematists of the old 
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scliool will probiibly criticise tlio cla,ssifi,eatioii on the groiinds 
tliJit most of tlve subfamilies are monotypical. olijeciiiou 

is, however, in my opinion, illogie;illy hollow. Diilerentijitiiig 
ciriracters ami degrees of atfmity ;u’e in <lai:iger of being com- 
pletely lost sight of, ,if structural variations ai‘e disrega.rde(l 
because of tlieir restriction to an isolated genus represented by 
t^vo or three, or even a single species. And c;;ui see no logical 
halting-place l:)etween some such ;'imp>lilicatioii of Gill’s chissitica,- 
tiori as tliat here proposed and the classilication of I’urner ( Proc. 
Zool. Soc. 1848, p. 86), who mlinitted no na.mes for sidiordiimte 
sections in the group. Either method of dealing witli the 
numerous genera is preferable to the snperfieial and tlissatisfving 
system proposed l>y Flower, to which recent a,ut]iors have 
ad tiered. 


a. Hind feet; larg'er than fore feet '^ rh(aid, Inr, tail, and linihs intHlifiod in 
tlitMHirinal numunnlian fashion for aqv.atic life ; Iddncya lolailate. 

Biibfamily Lijtrinu 3 Gray tfe Oiliv 

Skull shaped vei;‘y much as in the typical Maistelime; cavity 
of wli ere known, as in Martinm, but with roof depressed 

itpon auditoiy a and not extending to paroccipital process ; 

palatine;'; ftiraniiiia ' maxillary., .r ..Ba, si cranial and" basifacial : axes 
approximately in one plane. Teeth powerful, upper caimassial 
with talon large, nearly as long as blade ; molar wider than long, 
but ahout a.s large as carnassial ; lower carnassial with long wide 
heel and large inetacooid. Hind feet with normally proportioned 
digits, the second and fifth much shorter than tliird and fouitlu 
Tail loDgr';,\ 

QKeneru, Lnira Liitrogale, 

, and '.possibly others. ■ 

Iii.'rny paper on' >-'The'-External 'Characters' of some Species of 
Otters” (.Proc, ZooL Soc. ll')2].,.pp. 53'fi“~r>4't>), reiisons rvere given 
for regarding the Otters ae modified descembints of tlm M'usieliiie-- 
Martine stock of the MustelidaMulher than of tlie Meline stock 
;a.s.'sngges,ted by ■Millen. ■ 


■ : , 'Subfarnily .Lataxtn,®, nom., nov. , 

.'.'' ■ ■Bifiermg from tl'ie'Lutrime'in having the hind feet ..very la.rge/ 
and paddle-like, witli digits siibecpia], iHit tlie ilfth sHglitly longer 
than the tliird or fourth ; the tail short, the basicranial axis 
ilepressed. at an angle iipon basifacial ax;i$ ; the angrdar of the 

^ Flower's frequently copied statement that the feet in tlu^ Liitvintu are “ short 
and rounded ” is muntelligihlc* The feet of the Mfdime, tm the contrary, he (!es<*rihed 

'as '’^elcm^atedy 'V 
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inaii(lil:>le remote from tlie eoiiclyle ; tiieteetli with roiiii(1e<l cusps, 
and the median lower incisor snp|;>i‘essed. 

(Jeiins Laiax. 

Ko one c.'in (lou],)t tluit Lakcx is a Liitiine proioiiiidly modified 
ill adaptation to marine life. The cliaiige in its iiietiiod of feed- 
ing, from the capture of swift-swimming fisli to the picking up 
;md criisliing of sessile molluscs or slow-nioving crustaceaus, has 
modified tlie teeth and skull in tlie waxy iiidiicated ; and the 
increase in size and alteration in structure of the hind feet, 
accompanied by loss of length in the tail, suggests the need foi* 
skilful turning amongst sulnnerged rocks, rather than for swift 
progression through the water and comparative activity upon 
the land. 


a\ Hind foot nsiuilly siaallei*, never larger than fore feet ; no structural 
inodificatioiis subservient to aquatic lifeu kidneys not lobulatc. 

h. Cavity of bulla completely divided into two subuqiuil cluuubers by oblique 
paititiou passing tVorn the stylonmstaid foimiuin for\vn:ud.s and iinvards 
to the carotid forameu. 

Helictidih^:: Gray 

Bulla not communicating with periotic hollow, its roof close to 
aiiditory anniilus. Upper carnassial with lai'ge bicuspid ta-lori ; 
molar wider tha.n longj smaller than caiTiassial ; lower carnassitil 
with moderate Iieel and large metaeonid. Rhinisrinm very deep 
below nostrils, lateral slit of nostrils long and comiplete; no pliil- 
trnm or groove on upper lip. Ear witli well -developeal bursa, 
tkiet fossorial, naked below, but narrow, witli webbing only 
extending to proximal end of digital pads, wliich are widely 
separal)le ; all tlie pads coarsely striate ; two long metatarsal pads. 
INo anal pouches. ■ 

■ Genera and' 

Adthougli "Ilelictis has been a.]lowx)<l by almost consent 

to retain a, pla,ee i:n the; Meliine, 'where; it was placed by.. Flower, 
recent exfimination lias justified its separation fi-om tliat sub- 
family, as I suggested last-:y.ear,;,' and,,' 01.8' assignment tofa; special 
siilifamily aS' ■pit)posed ,:hy,’G:i'iiy ancl Gill .TIu^ ii,^i(lito.iy' bulla, is: 
qvrite peculiiir, and tlic teeth are neither Medina nor Musteline ; 
the rhinarinin nifty lie described as Meline and tli e ear ns Muste- 
line ; the feet, fdtluuigh fossorial in the matter of the elaw%s, are 
not so spetdalisod for diggingas those of Meleft ; th& tail, moreover, 
is long and there is no trace of the subcaudal pouch found in that 
genus. Apart from tlie auditory bulla Ifelictis is a less specialised 
form than J/c/cs, and is a type intermediate between the ^Uos- 
sorial” find ‘hnon-fossoriaUUmenibers of the Mnstelidan Its 
trivial name Ferret- Badger is not inappropriate. 
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}/. Ciivst>' of Imlla, wlien (lividcil, sepanited into an anterior larj^er aiul a, 
l^osterior snialier (‘Inunbor by a tninsvorso partition rnnniiig* from the 
sty loin Mstoid to tlio foramen IjuMnaun postieuin. 

L\ Walls of bulla every where tliick ami permeutod witli air-cells contiimous 
with those of the mastoid, the cells of which may communicate with 
the cavity of the bulla. 

BuMaiiiily Mxjstelin/E, s. s. 

Skull witb long cranial and short facial portions. Teeth 
sectorial, talon of upper carnassial small, anterior ; molar much 
wider tliaii long ; lowei* ca.i-nassial with cuspidate lieel, meta.- 
eonid retained or absent; pni, 1 lost above and below. Tympanic 
annul us in coiitac‘.t with roof of bulla. Palatine fora mina, 
maxillary. Rhiriarium small. Bursa of ear marginal, large or 
moderately so. Feet cursorial, usually hairy below, no metatai’sal 
pads; other pads moderate or small, coarsely striate, claws short 
and curved ; digits wehhed to proximal end of pads, the 2nd, 3rd, 
and 4th widely separalde. Baculum with a narrow, long, deep 
groove in its distal tiiiixl beneath, ending m a median rounded 
apex. '■ 

Genera Ifustela^ Gale, Plesiogale, Putoonus (with such subgeriera 
of one or the otlier as Liitreola and iLohnokus), Vormela, 

The resbrictdon of the term Mustelime to the Stoats, Weasels, 
and Polecats is justified by the number of cbaa-acters by which 
they differ from other members of the Mnstelidm. The group 
contains a, largei’ number of species than any other subfamily, 
and, apart from the Lutriiige, is more widely distributed, 'When 
the tropical forms are better known, other genera may be added; 
but p^erbaps clmmcters iiegativing some statements in the 
description of the subfamily may come to light, 

wb Wall« of bulk tbin, its cravity either closed behind or open in jr into 

b/. OnA' ity of India closed behk 

<?. Teetli scctcnlalj approsiinatefy as in Mustelinic, the iipixn* carnassial 
being longer than wide, with the talon anterior and narrowrUecked, 
and the molar wider than long, etc., and the lino of the upper incisors 
nearby straight. Feet scansorial and cm'sorial, with sliort sliarp daws, 

Bubfaraily MARTiNiE, s. s.' 

Two carpal pads separated by hairy space from narrow plantar 
; pacl,/u:Iigitai;'wv:eks;J:ialr^ below.;" noyrn'etatarsal pads:, 

(ieveloped marginal bursa on ear. No trace of pouch above anus. 
Pm.. 1 retained almve and ]'»eIow. Baculum with tevo or four 
branches. , , 

Geim'ii Jfarteii iind Charro7im. 

usually associated with the Stoats, Weasels, and 
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Polecats, wliicli they i^^enerally resemble in. the structure of the 
feet and teetln t’iie Martens diflrT from tlieiii pr,incipally in 
tile structure of the :ui(lit(..)ry bullie, but also in their longer jaws, 
less sectoria.l teeth, the reteut,ioii of pm, 1, and tlie position of 
the posterioi' palatine foraiiiina on the suture. 


Subfainily Gulonin.e Gfray Miller. 

Cliieiiy distiDguislurble from the Martium Ity having tlie pre- 
orbital foramen in fi‘ont of the orbit, the biillm small, tlie auditory 
tvdie long, the occipital region short, the mastoid large, tlie upper 
a.nterior pi-emolars separated from tlie lower, and the nietaeonid 
of tlie lower caiaiassial suppressed. 

G'ei,ius (tiiIo» 


Subfamily TAYRiXiE, nov. 

Distinguishable from the Mlirtime and Ghilonina^ by having 
tlie two carpal pads fused into a large mass as large and as wide 
jis tlie large plantar pad and in contact witli it, by the presence 
of a large metatarsal pad and naked interdigital webs and a very 
sliallow bursa remote from the posterior edge of the eaiyby the 
loss of Iran 1 aliove and below, the presence of a sliallow subcaudal 
pouch, and an apically unbranched bacid urn. 

Qeimii Taj/m { = 

The Tayra was for quite iniintelligible reasons form eriy 
regarded as congeneric with tlie Orison, the two being quoted as 
(Talictis,' They are at least as diiierent as the Polecat is from 
the Marten. 


e'. Teetli not of the sectorial type, the upper carimssial about as wide as 
long, witli tlie talon median and arising by a long base from tbe Iiiade ; 
the nioliir about three times the size of the curiiassial, as long as wide; 
loiver cariuissial with a long wide heel, and the nietaeoiiid as large as 
the other cusps ; tlie upper incisive line curved. lbK>fc fossorial, with 
long paweriVil ebnvs. 

Bubfanhly Melin.e,. s. s.ht' ' ' A; t 

Two earpa.] pads siqiarated by a. naked or liairy space froni the 
;wide plantar pa.d ; iiiterd,igital..websjiaked' belo'^v, n;a:n*ow between,, 
the digital pads; thiril and fourth digits of hind foot in contact; 
a well-developed, partially divided metatarsal pad. No trace 
of bursa on ear. Itliinariurn very deep lieneath lateral slits of 
iiostrils. A deep subcaudal glandular poucln 

Genera Jfeles and Arctonyx, , 

I ha,ve seen no fi*esh specimen of ArciQny.%\ but the external 
form is excised i ugly Badger-like. The teeth, too, are veiy like 
those of 2Ieles. Tiie cranial diiierences between them ai-e well 
known, hi the extension of the mastoid below the auditoij 
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oriiiee the twY> genern, appear to 'he peculiar iu t;he ■ family, 
although tills character is fores! laduwed \n (JuI(). 

ff. OavRy o£ Inilla opcruiig into ji large ov vovy large liollow si)aee in the 
nuistoid portion of the periotic. 

Pah'ite prodtn^ed po.^teriorly, so that the inesopteia'goid fossa is far 
behiiitl tlie molar tecdh ; hiunihim, where Iniowii, a stout hoiie. 
ff. Uhinariuin a sulicireuhir Hattish disc, continued to the edge of the upper 
lip l)y a narrow long pdiiltruin resembling- it in texture; nostrils 
anterior, aliove middle of rhinarium ; the lateral slitsalmost obliterated. 

Feet fossorial, with pads or2mh ord, 4-th, and 5tli digits united nearly 
to thoir apices. 

Subfamily MyoAiNhE Gray, 

Skull witih muzzle aiid dentition much as in tl|e Melirue, but 
witli frontal postorbital processes iibseiit, zygormita. end mandilde 
slender, itiid imvstoid not produced below auditory orifice. Cavity 
of bulla ceasing just lieliind petrous portion of pericitie, and 
opening laterally into bellow of mastoid portion of periotic liy a 
single oriiiee as in tbe Mepbitinm. Pinna of ear reduced to 
.ai’siniple rim,' , jSTosubcaitdal pouch. 

: GeuUvS - 

I ha,ve seen no fresh specimen of this genus, and the structure 
of the baculum, if developed, is a.pparently unknown. Tiie 
Teledu has well-marked ]:>ecii]iarities, especially in the structure 
of the rliiruirium and feet. The rhinarium is unique ; and the 
only geiius wliich sliows an approach to the fusion of the digital 
pa(ls is Tlve latter also has the pinna of the ear 

greatly reduced witlv tlie orifice exposed, and tlie bulla of I'fydmts 
seems to T;‘escmj.b]e tolerably closely that of the Mephitime ; but 
in ot-her rf'Spects, particularly in the long jaws, tlie curved upper 
incisive lino, tlie long posterior palate, tlie back war<l position of 
paljiiine foramina, the genus niore neiirly approaches the IVIelioiB. 
If Ferretr-Padger is a good name for HfiliciiSy pci*hfi]).s 8knnk> 
lladgc^r w onhl bemi snituble nppellaticm for 

<y. llUinarium iiorijiai, nostrils uiuch uoarer its l.ownv limn its upper odgo, 
the latiwul slits long ; no trace of plultrmn iind no groove on upjier 
lip. Fails ol* 2n(l, 3ril, 4!;h, and 51 h digits im;. 

/a Ifyinpaiiic nnimlns proi'-eting as a free ridge into hullu, not; con fhnait 
with its roof, the, posterior rafter arched high aliove jietrous, leaving a 
large siiace between the ehanibers, ot whieli the posterior isnotnmlti- 
loe ul at e ; hnllm encroadiing on glenoid in front. 

?. Teeth seetorial, in a general way lihc those of Martinm; occi|utal crest 
iiK'lined Itaeh wards ami inwards tVoiu niastoid, not seiuieircrnlaitfnu^ 

/''V yi.>aekview.y 

8ul.>fami]y MEULivoiUNdii Gray & Gill. 

Periotic liollow, comparatively small, not extended to tip of 
mastoid, whicli, like the paroccipital, stands prominently away 



(,'LASSlI/';iCAT.lOiVi Ol' 'I’HIC ;\l MSTKLJ1,),/E. S35 

from. bu]]:r,tlie latter roiiiided in. front ainl remote from .lonmiliir ; 
})a,latine fora.]ni,nM; on suture, j'^ower ca-rnassia.i without nieta- 
conid ; bust lower molar lost; upper molar witli wide cingulum. 
Feet very l^roa-d, digits closely tied, with hirge carpal metfi- 
tai'S:il pads in contact witli wi<i,e plantar pads, riniia of ear 
rediiceil to an integiimeiita] thicdcening. A ghiiHliiliir pouch 
round anus. 

(:re.nus Alellivora. 


S ubf amiily Icton YC. ms . e. 

{=:ZoriUinai Gray & Gill.) 

Periotic hollow larger, extending to tip of mastoid, whicli, like 
the paro(x;ipital, is close to tlie bidla; the latter pointed in front 
and fused liamnlar *, palatine foramina on iiiaxilla. Lower 
ca,rna-ssial with higli acute metaconid ; last lower molar retained ; 
upper iiiola.r without wdde cingulum. Feet nari'ow, but cla.ws 
long, the digits w^idely separable ; pads small, carpa, Is separated 
from plantar pad ; metatarsal absent. Ears witli large pinna, 
(jircuimaual integaiment luimodi^^^^ 

Qellev^^ Ictonyx {Zoinlkt) PaiciU^^ {VPmcilogale.) 

■ i[. Teeth not sectorial ; upper carnassial enormous, with very large bicwspid 
talon ; molar a little smaller than carnassial, triangular, its inner and 
anterior borders subeqnal as in MeliniB ; lower earnussial with large 
caispidate heel and large metaconid ; occipital crest rising nearly 
vertically from mastoid, and nearly semicircular from posterior aspect. 

Subfamily Taxibiix.^j Pocock, 

Feet broad and fossorial with long claws as in MellivoriruB, 
but plantar pads narrower, a single sm.all carpal pad remote f rom 
plantar pad, and no inetata-rsal pad. 2^o glandular pouch 
associated with anus. . Ear with- piima.. well developed. 

Glenns 

///. Tympsuiic iinrmlivs coni! neat at its summit with roof of hulla ; posterior 
ratter-like partition of the hulla close down upon the petrous, leuving 
a narrow passagcd)etwe(m the two chambers, the |K>atiwior of which is 
niarkedly multilocnilar ; bullm remote from glenoid in front. 

Bubfamily Giusoxin/E, nov. 

Teeth as ill iMusteliiue, but talon of upper carnassial mucli 
larger, occupying nearly half the inner surface, of tlie iootli : 
palatine foramina maxillary. Feet not fossorial, almost as in 
Tayriiim, Imt with carpal pads farther from plantar pad. Pinna 
of ea,r well developed with bursa present, but small a.nd in front 
of posterior margin. No siibcaudal pouch. 

Genera Orison^ Orisonella. 
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Hubfaiiiily Lyiscodon'i'in.-e, iiov. 

Diiiering fr«.:Vi:o the tb-isoiviMje iti cniuinl and luore y 

ill exteriiiii characters. Biilhe infiatied, not liatteiuMl extia’iially 
towards auditory orii'ice, with anterior edge ol)li(.|'rudy tra/i us verse, 
not emai'giriJite ; niesopterygoid fossa longer ; pm. 2 lost al.x>\ai ;u,hI 
below. Feet witli long fossorial claws, ];,)iit iiiiique in the buisily ; 
digits only webbed for a short distance be^-ond |daiif;ar ]>a,ds ; 
hairy laterally, niesially naked below, like the reduced webs. 
Carpal pads rednceti to tlie exteiaial moiety wliieh is in contact 
with the |.>la,ntar pad, the rest of tlie carpal ai-ea covered with 
hair, wiiicli encroaches o\’er tlie middle of the pliintar jiad ; no 
trace of nietattrsal pads; plantar pad of hiiid f()oii rediiecd like 
that of fore foot. Upper lip completely gi’ooved. Ear greatly 
reduced, no trace of bnrsa or of valvular supratragus. 

Genus Lymodon, 

I have seen no fresh examples of tlris small I'tatiig'onia.n genus, 
my observations Imving been nia,de upon drieil skins and skulls 
in the, Natural , History ,.M;aseum. ■' ' The . colora.tion .is very' 'like 
that of' Urb’i&Ym-fivitli which •■Xyt^6v>c^o>^!'WYas-,aifiliate(l l)y MatiSchie, 
and I suggested that the likeness might be a ea.se of Mullerian 
or genuine mimicry (Proc. Zool. Boe. 1908, p. 953). It cannot 
be';claime,d:,that. the genus is'oloaely- related to QrisGn. ;',Eyen the 
evidexice' that it. is h- /very -aberrant 'form- of the idrisour gvoiiY* is. 
not convincing, despite the resemblance between the two in the 
internal structure of tlie bulla suggested by my unavoidably 
iniperfect examination of this portion of the skuli in Xyncodou.. 
The feet differ from those of at least as profoirndly as tlie 

feet of Mtmtela or Miertes differ from those of Mehs or Mdlw&ra, 


yt Palate tidfc rrotlucod posterioikv, tlie iiiesopterv\a’oi(i tissn reaeliius' 
almost up to tlie line of tjie uiipor inolur teetb. Ilaeuliim uiiowsitied or 
ossifii^ as an excx^edingly sltauleivundifteumtiated rod. 

Bnbfamily MEPHmH',/E -Gray & Gill. '. 

Cavity, of ]:>ulla simple, ceasing close bel}ii'.id j.ietrouSj.cciBiiniuii- 
eating with large iierioticliollow by i}iea,ns of a small cireiimscrilied 
oivihce set forwards in a line with tlie otiter end of the petrous 
and in front of the stylomastoid foramen, whicli is set far in and 
narrowly separated from the foramen lacenim posiiiciim . 'Bulla 
n ot 11 early extemliiig to paroccipi tal , I m t en cr oachi n g o n g j im o i d 
ill front, Mrizzle inassive, but zygomata and postorbital | yroca^sses 
\veak.',; Teeth. 'laxsendding thosetof 'The ,M' and Mydainai, but 
the tipper incisive row iiearly straight, tlie ui>per molar not twice 
the size of the carnassial n,iid wider tlian long; pm, 1 lost aliovti 
and below ; palatine foramina maxillary. Feet fossorial, wild) 
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soles naked, two carpal pads, and n:ieta,tai‘s.a,l |;)ad ; pads of 3rd 
and 4th digits of liind foot basally united. Ear with orifice 
not coiicejiled behind traga.l ridge. No poiiciies associated witli 
anus. 

(den era S'pilogale^ Me'phitis^ Conepatus, 

Although the Skunks constitute a well-developed siibfaitiilj, 
they seem to be linked in a measure with the Melinie through 
Myclcms. The three genera show considerable range in structure, 
Spilogcde being the least, and Conepatus the most, specialised 
form, the former standing nearest to the more typical members 
of the Mustelidae, such as Ictonyx^ and Conepaitis^ in its feet, ears, 
and rhinarium, foreshadowing the peculiarities of Myckim, 
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42. JlegaloJiurax Andrews and 2HtanohifraiL\ g, in— A Eevisioii 
of the Genera of Hyracoids from the Fayuni, Egyjit* 
By H. Matsumoto 

[Received October 18, 1921 : Read November 22, 1921 

(Text-tigures 1-6.) 

Ill the coLii’se of my i‘e-study of tlie fossil Hyracoidea. of the 
Fay um, Egypty based upon the material belonging to tiie Americaii 
Museum and, the British Museuniy I found that Hciilosser’s 
identification of Andrews^ 2Iegalohyrax is incorrecty the 

type-specimen of the genotype Meg. eoccBmcs Andrews belonging 
not to Seldosser’s Megahhyrax.^' but ' to iiis 2Iixohyrax2\ 
Consequently, his Ilixohyrax'' should be called Megaloh^rcm^. 
wiiile' his ** Megalohyrax \Yants. a new generic name. I 'propose 
to call it g\ n. 

I ha Ye the pleasure., to express here \ my., lieaity thanks ' to 
Dr. Arthur Sinitli Wood-ward. -and. Charles ,W. A.ndrew>s, 
by whom I was permitted 'to examine -the' ruaterial belonging' tO' 
the. British M'liseuiii. 

' Genus Megalohyrax "Andrews. 

Allegalohyrax Andrews, Geol. Ma.g., Decade iv. vol. x, ,1903,. 
p. 341; Andrews, Brit. -Mas. Cat.- Tert. Tert. Fay iim,.' Egypt, 
1906, p, 02. ■ . ' .'.A . 

2ImoJiyr(ix Bchlosser, Zool. Anz., 'Bd. xxxv. 1910, p. 502 ; 
Bclilosser, Beitr. z. PaL'u. (-leoL Osterreich-D'ngarns' u.. d. Orients, 
,Bd. xxiv. 1011, pp. 98 k- 115 . ■ ' 

Thisgenusistobere-'diagnosedas''folk)ws:— 

" Long- skulled a...nd iong-siiouted-. ; ' Pre'ixia.xiliae-. long,, "but not' 
especially elongated supero - posteriorly. . Aasals long, .with- 
acutely-j_,)ointed. anterior ■ends,- whieh ','lie-"neariy - as '.anterio.Ey .as-, 
-the anterior ends -of prema'xilhe'and -a '-certain, but not -very ■great,- 
disti'ince in front of the a’..nterior e.ndK of naso- premaxillary vsutures.. 
E.xter'na,I iiares .not' 3*etired.-.' .at '.all. Dj..q-5er. surface of .■skull very 
■r.oiigl.i, .with 'ir,reguiar^ pits '’■axi'd ."grooves; with i-nte-r veiling -ridges.. 
■.Miiridi'bulai* ramus - ■shallow,, with' a large fene.stra4ike opening' on 
the ' inner'' surfac.e... - ..Dental' form,ula"':.' 2 * | * and -I^ 'enlarged 
and ['.t'ask-like-. . .' Chee'k.,- teeth -- bmioseienodoiit, -brachyodont.' 
Upper, ■■'lA.- ", and','-' .usually ■, also. ' .'P'V‘ 'thre.e-cuspecl '; ‘ 'pA_M.*:V,and''' 
'soiaeti'mesvalso''P'V'fonr-'Cusp,ed.' . 'rParaconal and metaconal folds 

* Coinumiucated b^^ Dr. C. W. Atstbeews, F.K.S., F.Z.S. 

,-.Pr.oo.'Zoo'L.""Bo'c.— 1.92'l.,".Ho’rLVl*.;:- '' 1 1 ■■---. '1 5-6 '4; 'I-''' 
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VGi‘j wea.k, uml especially so in tlie nioi'e posterior preiiioljrrs and 
ill tlie molars. Mesostylar fold absent in P'^ \ Ikii’astylai' fold 
of very feeble ; that of rather strong ; botli par’ast}vlai‘ 

and inesostyliir folds of .M ' especially strong, rounded, and 
stout. Bidges of lower P.,— M., W.-shaped, .Metactonid simple, 

without differentiated luetastylid. Posterior talon of very 
large. 

Genotype: MeqaloJiyrax eoccenus Andrews, 190i>; non 8clilosser, 
1911. 

This genus includes M.egcdohyrax minor Andrews, 1904; 
Mixohyrax ndloticus Schlosser, 1910; Mix, suiMus Sdilosser, 
1910 ; and Megalohyrax y^ygnimis, besides the genotype. 

Synopsis of Species of M. egsilohyvi\:x, 

(1) Extremely large species; length of upper P^'^ 

and of M*~** respectively 75 mm. and 86 imii. 

(Andrews's type : M:, 8502) " ^ eoemrm. 

(2) Large species ; length of upper Pi~^ and of 

respectively 63 (Andrews's type: C. 8818) — 64 
(Am. Mus. 13332) mm. and 74 (Andrews’s 
type)— 78 (Am. Mus. 13332) inm.; that of 
lower P^^^ and of ca. 69 (Ain, Mus. 

13345)— 70 (Schlosser) mm. and ca. 78 (Am. 

Mus, 13338) — 85 (Scliiosser ; Am. Mus. 13345) 

, mm , respectively niinor, 

(3) Bather large species ; length of upper * and 

. 1-8 . X. 1 

of M * respectively ea, 54 nnn. and ea. 62 nn^^n 

(Bchlosser’s fig.) ; tliat of lower P , and of M" . 

^ ■ n-4 , ■ 

55 (Schlosser)-— 57; (Schlosser,; ■' Am. Mjcs. b 
13334) inm. and 68 (Seliiosser)— 75 (Am. 

„ Mus. 1 3334). inm, respectively. qiHoUcus, 

;;(4) ■ Small .species,; .length off lower ; P.^' ,^b 46 mm. ;■ - 

.■.b.,, '.(Schlosser).;: ' lhat' of , lower '.M^ 32 . mm.',' 

V(Schlo'Sser), whereas 'the ' same mea,snrei»e,nt - 

and the next 

' ,'" "'."species .is 42' mm . and' 24“2 5' mm. respectively . .. suilius. ' 
■■i5')';¥erj:,'small .'.species.; '"length of,', upper ' and. ''' 

of M " respectively 35-5-36 mm. and 37 mm. 
{type-specimen ; Am. Mus. 14454) ; tlmt o 
; Oower and of Mj_g, 31-5 (M. 9480)- -33 
(type-specimen) mm. and ca. 38 (Am. Mus. 

14463)— 40 (type-specimen) nini. respectively . pt/gmains. 
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(1) Megalohyrax eoc.enus Andrews. 

J/. eoccerius Andrews, GJeol. Mag,, Decade iv. vo'L'x. 190d, 
p. 340, text- fig. 1 ; Andrews, Brit. Mus. Cat. Tert, A^ert. Bay urn, 
Egypt, 1906, p. 92, pi. vi. figs. 1 & 2 {non text-fig, 39). 

M. 8502 ; type-specimen ; fragment of riglit prernaxilk and 
maxilla, l)eai‘ing 0 — M"’ in situ. 

Scldosser Im.s failed to understand this type-specimen, lienee 
also to identify tliis species and this genus. He had the opinion 
that the teeth of this siiecimen, as ligured by Aiidi-ews, were 
ei*roiieously revStored. According to my actual observation of 
this specimen, Andrews’s illustration proves to be fundamentally 
correct, though tlie measurements of the teeth of this specimen 
w^ere confusingly misiirinted (width as ‘length,” and length as 

‘‘ width ’’ ill P" — M’}. The more important dental charactei’S 
of this specimen are:~-(l) The premolars have no proper 
mesostyle {a- distinctive character from TUanohyrax), tlioiigdi 

the external basal cingulum of P“''^ (mikiiown in P^) has a. 
raised tubercle just outside the inetacone. (2) The parastylar 
and mesostylar folds of the molai’S are very sti-ong, i‘oiindecl, and 
stout (a distinctive cdiaracter from TiUmohyr^^^^ (3) The para- 
coiial and nietaconal folds of the molars are exceedingly feelde 
and insignificant (a distinctive cliaracter from Geniokym^ and 

Bwnohyrmi). (4) The P^”” have no hypocone ; P", a very rudi- 
mentary one ; and P‘V R more or less well-developed one (in 
Geniokym and .Ikinokyrcui\ all P^ ^ have no hypocone ; in certain: 
other species of Megalohyrax^ P^ ^ have no liypoeone and P"* has 
one ; and in Tltmioh^^ have a well-developed hypo- 

cone), (5) The posterior surface of the protocone of P^— M"" 
is not rounded, but is provided with a well-rounded ridge; the 

aivteidor inner surihee of the hypocone of is not roiinded, 
but is firovided with a well-developed metaloph, vdiicii is as 
strong as or even stronger tlian tlie ridge on tlie posterior surface 
of :"tl)e. same cone, (distinctive cdiaracters from Titmiohyrax)x 
(6)^ d’lie' surface '.of enamel' of "the. te.eth is not smooth, but; very 
:i*ough (a "distinctive !■ character from; , .These, 

■cliai'acters "indicate that typified' .by this;: specimen' 

does not correspond to Bcblosser’s'“ Titanokynui) 

lit all, but 'to..h'is:''‘■ifeo%ra^r/* ('==.J/esr«^o%r^ 

As Andrews’s measurements of tdie teeth^ o this specimen were 
confasio'gly. inispriuted, 'I..here..;.:give,..:tlie measurements taken by 
.'., 1 'ne' (injnm.) r — 
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c 

LcngHi. 

18 

llliUh 

11. ‘5 

pi 

17 

18' 



IT 

21m 

p- 

IBnl 

2P5 

PL 

19 


M' 

24 


M'A.. ....... 

........ 28-5 

— 

m" 

34 



Loligth ot‘ 75 

Length of SG 

(2), ]VtEGALOHtKA.x MINOR .Andrews. 

' Ji. mdnor Andrews. GeoL Mag., Decade v. vol, i. 1004,, ji. 21 d ; 
Andrews, Brit. Mus. Cal. Tert/Yert. Fayviiu, Egypt, 1906, p. 97 
(p«rs), pi. :vii. fig. iigs. 2.tfc d). . 

Jfi^eoAfprm andreiasl Sclilosser, Zool. Anz.,,Bd.' ax,x\x 1910., 
p. .503 ; .Bclilosser, Beitr.- z. Pal..n. Geol, Osteint"it‘lnlTiigai'ns n. d. 
Orients, Bd. xxiv;. 1911, p..ll5, pi. dgs. 9 d:lv 

' C. 8818; type-specimen;.. fiYigmenf, of left maxilla, ' beaiBig 

Bclilosser kept' the spet'ific na'me . minor for ■ a eerta.iii speci- 
men of A I'ldrews's and'.a<l;.’>pte(l a; new name, ^uindren\‘^r'' for tlie 
present species, wbicli includes this type-specimen (»f 31. minoi\ 
Bnelr a. statement as Belilosser’s. is, of course, agairist tlie la.'W. 
of priority the; name"tSR.mor must .he kept for the present 
■species, . Tlie iengtli of P . a.nd of M of tins typempecimen :is 
63 , mm. ainl .74 mm.. respectively. .' 

, M’.:947'8 ; fragment: of .left mandihular ramvjs, liea,ring M., , 

.whicli are strongly worn'. '■ 

.The inai'id ibid a.i*: .rani us. mcta'snres :r)2 inm.'' and' .bd mn'n' in 
dtepth at: llic antei-ior sid.e of' F^'. and '.of Ml, :reS]:,(ecti^’e]y, The 
teetli nusasintmis follows (in mill. 



Length, 

, Width, 



A'' 12’5 

M, 

■ 22''5 

14 *' 5 ', 

M, 


17: '':"■:■ 

m“ 

' '38 

■ ■ 1,1) 


;. '''yyLengtk: of ,.4^ :.. 

TI. 9419; small fragment of left mandibular ramus, bearing 
in 8iiv. The molar ineasures 26 mm. in length and 17 mrrn 
in width. , ',■ 



FOSSIL HYRACOIDS .FROM THE FATO'M. 


843 

(3) 'j\fE(JALoiiYRAX NiLOTicus (!8<.‘4ilosser). 

Jlivohi/raM nilotieNs Sclilosser, Zool. Aiiz.. B<1. xxxv. 1910, 
p. 503 ; 8i:‘hi()sser, Beiti*. z. Pal. u. Oeol. Ostei'reich-XIrigarns ii. 
<1. OrientiS, '.F>0. xxiv. 1911, p. 116, pi. xi. (Hi.) lig. 9, pL xii, (iv.) 
figs. 3 & 6, pi. XV. (vii.) .Hgs. 1, 4, & 8. 

2fixoki/racc suiMiis 8cHlossei*. loc, cit, 1911, p. 118 (pars), pi. x. 
(ii.). fig. '6. 

(4) MEGALOilYKAX SIJILLUS (Schlossev). 

JlLxolufrax salUus ScHlosser, Zool. x4iiz., Bd. xxxv. 1910, 
p. 503 ; Heldosser, Eeitr. z. Pal. ii. Geol. OsterreicH-Ungariis ii. 
d. Orients, Bd. xxiv. 1911, p. 118 (ikcts ; non pi. x. (ii.) fig. 6). 

(5) ]\1.EGAL0I1YRAX PYGM.EUS, Sp. 11. 

StMjluiiJmrlurn magmim Andrews, Geol. Mag., Decade v. vol. iv. 
1907, p. 99 (non Andrews, 1904), text-fig. 2. 

For tlie full description of this new species, see ariotlier 
paper of nvine, now in preparation. The type-speciiiien and 
paratypes of tliis species belong to the American Museum. I 
will cite here only one specimen belonging to the British 
Museum, which is to be referred to this species. 



Crown view of left lower C— ]\I 3 ; 
natiuM size; M. 9480 ; refen-ed specimen, iiot the type. 

M. 9480 ; left mandibular ramus bearing G — 'in situ (text- 

fig. 1). 'I’lie inandibiilar ramus is very sliallow (though crushed just 
adittie, it, caii'by nomeanS'be restored; to 'a 'ram us, so deep as in 
Sugfuuiiieriw^^ Jiud has a large fenestra-like opening on tiie inner 
surface (distiuctivxA chaiTicters from 

A full description of tliis new species is given elHewliere. 

The iiieasureinents of the teeth were as follows (in 



Zieuqtfu 

4*5: d: 

nidth. 

■■v2*7^ 

Py ............. 

,..v, ■■■7.', ■ 

' 4*4 

.......... 


■,V"5"v„" 



6 

pi.......:.... 


7*2 

ip:......,...... 

....... 10-7 


■m: ........ „v. 

11-8 

8*5 

Mi......:..., 


9-6 


Length of P^ i*'*** 

Length of M 39 
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. (lenus Tit'Anoiiyeax, g. li. 

^[(^|(lll}llyrax Sclilosser {iiori Andrews, 1 9()I:>), Zool. A.iiz., 
XXXV. 1910, p. 502; Scl'ilossei:-, ^Beitr. z. lAiL ii. (jeol. 
()sten•t^ich~IIv:lgainl^ n. d. Orients, Bd. xxiv. 1911, pp. 97 & 104, 
Tills genus is diagnosed as follows — 

Skull vei*y inij:>erfectly known (iny^ing aside tlie proldenial'icjil 
speeiinen 0. 8801, wliieli may possibly be referred to this gerviis), 
but judging from tlie shape of preniaxillir and iinindibie 
and from tlie dental series of both jav's, tliis genus miglit be 
more or less sLiort-skidled and short-snouted. Premaxilke 
exceedingly elongated supero-posteriorly ; tlieir anteiior ends 
lying a, great distance in front of tlie anterior ends of naso- 
premaxillary sutures. J udging from tlie shape of tlie jii’eiu axil lap 
the external nares may be retired backwanls insteail of being 
terminal. Mandibular ramus sliallow, without fenestra-like 

opening. Dental forninla : “d 1 enlarged and tusk-like ; 
none of lower incisors tusk-like. Oheek- teeth selenodont, 

bracliyodont, tliongh rather high. All upper fonr-cusped* 

Paraconal and metaconal folds somewliat indistinct except 

in P . Mesostylar fold present in all P - — M'l Parast}*lar and 
mesostylar folds trenchant instead of being rounded. Ridges of 
lower P,”-“M.j W-shaped. Metastylid well clifFerentiated from 

metaconici. Posto’ior talon of M. rather small. 

Genotype: Ifegcdahyrax pakBothew Schlosser, 1910. 

This genus includes T. iiUimm, sp. n. ; 1\ schl(meri^ i\(ym, i\,; 
ainl besides the genotyi^^ 

Synopsis of Species 

(1) Extremely gigantic .species',.- being.. the largest of 
all the hyracoids hitherto known, upper and 
... . lower 'M. 2 ineasnring {ibo.u,t.40" mm. in- Iengt.l..p 
' whereas ' those of ' the - next species- , measure 
'..about. 30 '. mm .. . . . . .■ , . ... . . . . .. . ...... 

.'{2)'-. Gigantic .species ; length ■ ’ of upper " , .and' ' of 

M . ■ respectively, ' 70 nunr ..and" -84'?'. mm. 

■ '■.(Schlosseiy;''' tlmt.,mf lower and of 

ca. 70 mm. and 94 mm. respectively (Schlosser). 

(3) Large species ; length of upper and of 

respectively ca. 73 inrn. and 75 mm. (Schlosser) ; 
length of lower 22 mm. (Schlosser), wliereas 

the same of the immediately preceding and the 
next species measures 24’5 mm, and 20 mm. 
respectively ; lower cheek-teeth of long and 
narrow type ; snout rather long, the distance 




.seMmserL 



FOSSIL HYRACOIDS FROM THE FAYl^M, 


845 


fi ‘0111 tlie tip of mandibuljir sjanpliysis to tlie 
posterior side of lower Pleasuring ea. 

114 mm. in a young individual with functional 

milk-molars (Behlosser’s fig.) palmotherioides. 

(4) Ilatlier small species ; length of lower 

76 mm. (type - specimen : C. 8822-3); lower 
cheek-teeth of short and wide type ; snout 
vei*}" short, the distance from the tip of 
nmndibiilai* symphysis to the posterior side 
of lower measuring only 86 mm. in an old 

individual with much worn premolars and 

molars (type-specimen) andreicsL 

(1) Titanohyrax ultimus, sp. n. 

2 

M. 12057 ; type-specimen; isolated, right upper M * 

M, 12058 ; paratype; isolated, left lower 

4 

M. 12059 ; paratype; isolated, left upper P • 

M, 9479; paratype ; isolated, left upper C. 


Text-figure 2. 



n., Matsamoto* Crown view of right, upper M-k' ' 
natiu'al size ; M. 12057 ; type-specimen. 

The M v the type-specimen, is strongly worn (text-fig. 2). The 
acute Biesostylar fold is a generic character ; the parastylar folds 
are broken away in this specimen. The outer surface of both the 
paracone and nietacone are distinctly concave, without distinct 
paraconal and metaconal folds, also a generic chai'acter. ^The 
inner to posterior surface of the protocone and the anterior to 
inner surface of the hypocone are smoothly rounded, without 
any ridge, also generic characters. The anterior and inner basal 
cingula are continuous to each other, extending from, the 
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iiiitenor Mfle of the pvotocone to the aiitei'ior linif of tlie in 

*sui‘irt(*e ot ti'ie liYpocoiie.' 

Text»f]i>Tire o. 


Her 



Titanohijrax nUimm. Cvou n view of left low...- M., ; si;-,, ; M. 120, iS ; 

l>aratype. 

The is modemtely worn (test-%. ■?). Tl,e worn area, as well 
as the lopliids iis a. whole, is W-sIiaped. The difierenti-ition nf 
the inetastyl.d iro.n the „ret.a,eonid (a, generic character ) is ra 
feeble, being feebler than that in the otl.er .sinaller species c.f thk 
genus The entostylid is diflerentiated fro.n tlie er,4co.,i<l .rir,;! 
as_we 1 chflerentiated as the inetM.stjlid is from tlie metaoonid’^ 
this diflerentiatiou is obviously more intense than tint in rtir 
other smaller species. The anterior and poster I. at' ' 

the posterior transverse ridge and out.si.ie the entostAdid dt 1 
outer basal ciugiiliim k feeble, being represented bv',', fevv 'rath ‘t 

i.”Son.“ “ »,1 

Text-ligiire 4. 



Tltnnoh^raji! iiUimm, 


Crown view of left upper P ? ; uatural sne ; MOfiB - 

paratype. . 

clistiiictly concave while that of 41-1^ P^Ji’acone is 
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extcM'-^ajiteriorlj. The iiivier to posterior .surface of the ])rotocoHe 
IS siiiootlily I'ouialed, wliile tlie outer-auterior side of tl:ie hypo- 
cone has a. feeble ridge. The anterior and inner basaJ cingula 
are well developetl, but not contiimoiiH to each other. 


Text-figure 5. 



Pitauolii/rax ullimuff, Cmwii view of left upper C ; ratiiral size ; M. 9479 ; 
paratype. 

ddie upfier 0 is moderately worn (text-fig. 5). It is ovoid in 
palatal xiew. 11 be worn area has an aente prolongation, which 
stretches back'wa.rds. The inner eingulum is well developed, ex- 
tending from tlie a.nterior end to tlie posterior end of tlie tooth. 

'The teeth above described measure as follows (in mm.) : — 

' ■ ' Length .■ TFldth, 


Up. a. ..16-5. ■ 'U. 

p"'... ■...32'' Uv-..; - . 3P5 

............... ' 41 ; ■ , 40 

My............. '.■39/ ■■ , ■ 28, 


(2) TiTANOHtRAX SCHLOSSERI, nom. n. 

Meg(dohymx eoccemis Bchlosser, Beitr. z. Pal. ii. GeoL Osterreich- 
ITiigarns u. dy Orients, ■ Bd. xxiv.' 1911, tp, . 105' ■Aiidrews.j 

1903), pl.'xi, (xii.),fig.' 7. 

flndgiog fix)in, S(ddosser\s descriptioir^ figure, there is no 
do'ul:)t tha.t his speOmeus -of; his.. liJelong. 

really to ids viz. tliough Andrews’s 

Megalohgrax does not. Bo that BchlossePs specimens 

'W'aiit ,^t■ne'w nai,!i'UL : 

(3) Ti;rANoiiYimX'rALA3oiTOBioiOES'.(Bchloss^^^^^^^ 

Megalohjfmx palamtherioideB^ Zool. Anz.; Bd. xxxv. 

1910, ]). 502 ; B<:d,'ilosse,r,3eitr.;zaPM.. u. GeoL Osterix^i.cdi-ITngarns 
u. d. Orients, Bd. xxiv. 1911, p. 106, pi xi. (iii.) fig. 1, pL xii. 
(iv.) lig. 1. 

'' ■ .(4) 'TTtANOUY.IIAX ,AHI>EEWSI,...Sp.,n.,, 

Megalohyrax minor ..Andrews, 'Brit. Miis.' : , Gat.^ ■ ..'Tert,.,; T ert, 
Payum, Egypt, 1906, p..97''X^af5',;V^woB 1904)^' plyvil,. 

figs. 2 & 3 {no7h fig; l):t Bchlosser,, Be'itf. z; Pal-u. GeoL Osterreich- 
IJngarns ii. d. 0 dents,, :;Bd.,xxiv.tl::P:G 
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(J. 8822-;] ; type-specimen (text-fig. 6); large fragment of right 
inandibuhxr ra nuis, ]:>earing m sif/ii,, and large fragment of 

k‘ft tiuiii<lil)ii]ar ramiis, including a greater part of symphysis, 
i)eari ng 1.^ ^ and .P., — in sitii ; it is almost certain that these 
two rami Ixdong to one a,nd the same mantlil)le. 

Tlie symplvysis of this mandible is (piite different from that of 
tlie otlier genera, of the Fa, yum hyracoids : it is ratlier short and 
very <leep, witli the anterior lower side very steep ; ir rather 
resenil )les tiie iinindibnlar symphysis of a tapii*. None of the lower 
incisors is tusk like. Both are alike spatula, te, with fiat, 

wide, and thin crowns; their roots are clavate, with constricted 
proximal |)arts. Unfortunately, the part of the dental arch cor- 
res|)onding to 1.. and 0 is broken awa,y in tins specimen; I,, and 

0 must be very reduced, if they xvere present at all, as can be 
ju(lged from tlie very sliort distance from I,, to premolars. The 

mandible measures a.s follows (in mm.) : — 

Length of syiiiphysis 50 

De})tli of til e same 3 7 

Length from tip of symphysis to posterior 

end of '86' ' ': 

Depth of ramus at a,nterior side of ... 42 

Ditto at anterior side of M , .............. . 5 3 

■A 

All the cheek-teeth are moderately to strongly worn. The 
entostylid is not well differentiated from the entoconid. All the 
cheek-teeth are vshort and wide. The have a, tubercle, as a 

part of tlie posterior basal cingulum, just beliind tlie posterior 
: transverse, ridge. 

, The teeth of this' specimen- measure as' follows (in mm,) :'— : 

■ Eight*..' ■ . 'IjefE ' 


t--”' 

I.,...,....,. 

Length, 

Width. 

■' Length 
(tmiUM verse 
diametor hi I). 

Width y 

(antero-postorior 
diameter hv !), 

-■ ■ ..'Yff)''' 


A,™ 

rt:\15^7 

4''' ■'7-5::' 

IL....... 

',17, ' 

1D4 

(14) (roots). 


:p, 


13ff> 

16*5 

13-5 


18 


18 

15 


19 

Iff 3 

20 

lb 



19 

23*5 

18*5 



19 



Length of . 





S50 


O.N' FOSSIL HYRACOIDS FROM THE FAYtL\L 


M. 9220 : paratype ; fragment of left mau(lil.)nlar ra.miis, 
iiig — M., in sitni aaid M,, beiag iiiipei'fectly :re|)i*0- 

seated. Tfie maodibiilai' ramns, a-s well as tiie tec'tli, is siria.ller 
tliaii tiia.t of the foregoing specimen. It may l>e possil:>]e tlisit 
this specimen l)eloiigs to a female, and tlie foregoing one t,o a. 
male. 

The ramus measures as follows fin mm.) : — 


Deptli of ramus at anterior end of F^ .. 


34 

Ditto at anterior end of M., 


37 

Ditto at posterior end of M., 


4b 

Height of ascending bar at condyle 


1204- 

A[ini)num height of tim same at the 

eonc‘avit\- 


between condyle and coronoid process 


lid 

Minimum an tero -posterior width of the 

Siime just 


below coiuhde 

bb 

The teeth measure as follows (in, mm.) 

Length, 

rmtii. 


P.,.. 16-5 

12*5 


A*,....... - 

14 


............ _ 



M., 21 

18 


M, 304- 

'3 , 




0. 8801 ; fragment of posterior part of skull; including occiput 
(?.tliis''genus. and species). 

It is almost cei’tain. that this skuii; illustrated Andrews in 
liis' text-iig. 39, ,Cat. Tert. Yert. Fayum, Egy|)t, ]90f,>, does not 
belong^ to eitlier Genioh/us ov Megdohyrax^ simar it diilers very 
mucli from the known skulls of tliese genera. Katurally, tlmi'e 
may be a possibility tlni.t it belongs to TUtmdiymx, and mam to 
tlm preseiit 'species, tkongii of course it is iK)t certain at }>resent,' 
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4::-l {';Oi'it.rihuHoris' to tlie Visceral Anatomy and Myology 
of tlie Marsiipialia. (..'HARL'Es F. Sonntag, MJj., 

F.Z.S., Anatomist to' the Society, 

f llerei\'ed Oeto])er 5, 1921 : Read November 22, 1921.1 

(Text-figures 70-79.) 

CONTENIS. 


(tuitnil VIesentery 

Pa, ire I 
851 ’ 

Urinary Orsvans 

Piure 
857 


851 ^ 

Ductless Glands 

868 

Cervieal Lymjihaiie Glands ... . 

851 i 

Respiratory Organs 

870 

Museular Svstern 

852 i 

! Vagus and Hvinpatlietic 

873 

Moutli 

854 : 

! Systematic 


Salivurv Glands 

..... 857 

; Summary and Conclusions ... 

B 80 

Alinientrtrv t'anal 

8(11 

: Bibliograpby 

....... 881 

Organs of Circulation 





.Tile, pi'esent paper is based on the' ■■exaiui nation ' of several 
l\.)]y{)r<>toilo!ii; and j )ipi*ot;o<loMt Marsupials wliicli died in the 
Society’s (Jar-dens; and the material eoniprise<l botli fresh and 
preserved sj.)ecimens. 

I liave used ;my |)aper on the 'Koala and Vulpine Phalanger foi- 
purposes of comparison (15), and 1 have drawn attention to the 
dilierences Iretweeu the anatomy of Perameles ohes'uki and fclnit of 
(kimokMes described by 'Osgood (9)., 

When the alulomen of was opened an 

n vascrdar pf‘i*itouea] fold, representing the remains of the ventral 
mesentery, was seen running from the pelvic iioor posteriorly to 
beyond the nriiiary bladder anteriorly. Beddard (1) observed a 
similar coinlition in D. bminefM n.Xid 

Aklpotu^ 77s<s/y.c : Owen (10) states that the omentina of the 

Opossums has fa,t wlieu there are aecunnilafroiis elsew 
In .s'c7 areas- the onieutuin is heavily Jmleii witli fat, and 

tlmre art- deposits in ()tber parts. Tint fat in the anterior jiart of 
tin* thorax contains the thoracic lobes of the thymus gland, 

drn'latl Liiuiphaiie The relative positioins ef the two 

groups of giamls in tlie Marstipmlia liave already been deseiibed 
in my [laper on the Koala (15), but the number of glands in ea,eh 
viuit^s. The auteritir group has only one in Fevfmides ohes'nhc 
and fbrnofestes oL^curuB^ hxxt .several are present in Deiulrolag ns 

llidelpliyidio : lYnUlplufsi azar^t^ I) ^ marmpialis, 'I), nlhirentyis, Mct(xclnn(s 
opossum, J?hil(tnddy Inniger, Jlarmosa el&ffmts ; I)n.«!juridje : Das^furm maerrinits^ 
Hayeophlhis Pemmelidic : I^erameles ohesula; Macnjijjodidm : Maeropns 

hc.mictt'u M. pipontevs, M. ritfus, M* melanops, iJendrolapzfs 'utrshms, Onpehopah 
limaia, Bettonpio Petmmis scivreiis, JP. brevicepSy 

1\ hyeyia'ps papiMHUs, Psmdoehirns peregrtnuSy Bhrtlanper orientalise, T&taunis 
mistral is/ Duplioitrs of some adult foms, and a number of pouch specimens of 
different ag-es were examined. 
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lirsimis, FJumcolarctos chiereus lias tlie greatest in tlie 

posterior group, and the para.thyi'oids inaj l:)e iMcliided . among 

tlieni. 

Tiie only 'M'a.rsnpia.1 with evoceipita.l ])roc‘es,ses touching the 
deep aspect of the platysma is Fhascolarcios cmerevs. 

The JTmetdm' Sif./siein, 

As consi(leral)]e attention Im.s already been paid to lihe imiscles 
of the 'M'.arsiipinJiji, the present section is limited to some iKiiiits 
in tlie myology of the head and neck. 

2%e Platysmci : — The origin, insertion, and relatioiis are similai' 
in all Alarsupials, but the characters diller considerably . In 
JJendrolagus ursii}/iis and Alacrojms rafus it is innsciilar in tlie 
face, hut almost a.poneurotic in the neck. In Peranieles ohesula^ 
on the other hand, it is muscular and tliick in the neck, Init niorci 
aponeurotic and iirmer in the face; and it arises posi.eriorly from 
an equally stimig and thick pariniculns earnosus. In some pai'ts 
tliese muscles are nearly two millimetres thick, find it is difficult 
to tell where tiie one ends and the otlier liegins. Ilie jifinnieulns 
is very thick over the pectoral region. These coviditicuis are 
reversed in OmnohMes ohsmrus^ in whicli Osgood deserilied a thin 
paniuciilus and platysma. The platysma of SarcophMus harrisi 
(text-fig. 70 A) is musciihir throngiiout, and its fibres cross jit the 
anterior extremity of the interramal spice, ii^eneath it tiiere lies 
a stratum of more or less transverse fibres •which fuse with it at 
the sides of tlie neck. Although the latter cannot be traced to an 
oittachmeut in the face, they may correspond to the sterno bnmilis 
of some of the higher Alamnndia, e. g. Octodon find the (Jiiriiiviira, 
The condition present here may indicate that tlie stenui-faeifdis 
arises from thecplatysma by splitting. 

The-' Steryio-fiumtokl and Chido-mastold — Cfulsson (2) slowed 
that they are fused throughout the greater part of tlie neck in 
iJendrolmpm'doriar^^^^ and but not in ITkha- 

sums vyilpectda' i' yind they, are '.si.milarly fused in ; 
urshms.' " In a pouch specimen of Maempus gujanieus (fuy fns(‘. 
niucdi farther forwaxT^ ; but the niuscles of PaUuo'us sriu/rns run 
parallel to one aiiother, and' firn fused fit flnh* cr;uun,l 
insertions. Osgood (9) records fi similar canu'lition in i A ufdrsps 
ohscurusj. so it differs greatly from that in Prraiupes oiifsfdfu in 
which the cleido-uiastoid arises froiii the cephalo-h lumu'a.l and fuses 
witli the cranial end of the steiTio-nnistoid. Jn Philiiuder la-uiger, 
Metaeldrus oposBidm^ and Dldelphys the -sterno- mastoid, chudo- 
inastoid, find cleido-occipital form a group of thris^ fdmost pnndlel 
niuscles traversing the neck obliquely from behind forwfcrds. Jn 
fili species exaniined except J). azwm they hful sepjirfite origins 
from the chivicle ; but in that species the cieido-occipital \vfis 
implanted liy tendon into the cleido-mastoid at its posterior 
extremity. 

The posterior triangle of the neck is obliterated in .Demlrokupis 
nrsmus find Petrogale xanihojMs^ in which the tnipezius is ' in 
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contact with tl,e stemo-mastoid. all other Marsupials the 
pos e.'.or tru,,ugle is evuhmt, and its most prominent tructure 
IS the osternal jugular vein. The descending cutaneous nerves 
einorge trimi lietween the muscle.s in Dendrolaqus (text-fig 74) 
iho is j, resent in all Marsupials, and is strap- ike 

or hisitorm A central tendon i.s present in Macrop^u. rufl (19) 
ami a sliglit one e.vists in Feirogctle. xmitJiopus (13). Tn a pouch 
pecimen ^ _ Akm-crpm (text-fig. ri«) it cro.sses the 

' “-f' the pretracheal muscdes, 

.uul Osgood 9) iigure.s it crossing the anterior lymphatic gland in 

iJmnokstes ohscv/rus. ^ " 

_ The S^-no-hpoi,h form a uniform strip from origin to insertion 
in all Maisupiahs except a male pouch .specimen of Macrapm 
gi^lcwUm (te.xt- hg 71c), in which they diverge .at their hyoid 
attacliments, .■uid tlie larynx protrudes between them. Thev are 
ea.sjly separated fus a rule, from the subjacent sterno-thyroid.s, 
but tliat cannot be done m Perameles obemla. Thi.s would show 
that tlie.se musole.s arise from a single slieet by .splittino- 

.in my paper on the Koala and Vulpine Phalanger (15) 
1 showed that the niylo-hyoid, diga.stric, and sterno-hyoiddiuiscles 
ot. tilt) ioniier thui sheet playing- over, but. in no way con- 

neeted to the hyoid bone ; but I did not observe this condition in 
a-nj otlier M^u^suplal ; it may also be an abnormality in tlie 
animal e.'camine.l by me. Ami in no other were thereto many 
small ma.scle bundles running between the digastrics and ml 
rounding 1.1 use es. Tl._e fusion of the digastric ami mylo-l.yoid 
sii|)po].bs^C:n3ginibtiiin*s view that these muscles were (iiffereiitiatefi 
, by splitting. 


ihe lias a .small central tendon in Jfomyws, but 

mme is pre.sent m Dmdrolwjim, Pemmeles, and Metacldrm. In 
FelmgaU mntJwpiis (\Z) there are .small libroms a.reas but no 
true centra! taudon. The mandibular insertion is usually about 
liJill {be l(.‘ngtli <)1 tlie bone between tbe angle and the sym- 
pliysis, and i.s usually uui.scular, but 0.sgood (9) give.s a more 
<>xteu,s.ve at,taclnm-nt from angle to syniphy.si.s in CmwhM^.s 
ohsmrm ; ami tlio anterior part i.s more apoiienrotic. 

, 'I'lui nj/o(jl.jm.x wa,s absent in my specimen of PkaKolai-clos 
euii'i-Mn, and is not ilescribod in Macalister’.s paper on the same 
animal. It i.s pr.-vsent in all other Marsupials. Its alisenee in 
the koala i.s probably duo to the long interval between the tono-ue 
and the hyoid bone, which has fow attached muscles. “ 

Oiirl.sson (2) do.scribed the myology of Bdmhvlaqil dorimm in 
del ail, and grouped the muscles in three sets : — 

1. I'liose resembling the muscles of the terrestrial Macro- 
podidii! and differing from those of the PJialangeridie. 

2. Muscles resembling those of the Phalangeridie and differiii«' 

from those of the terrestrial Maoropodidse. ' 

;s. Oonditioms which differ from those of the terrestrial Maero- 
podid® and Phalangeridie, and are secondary adaptations for an 

nrboreal life. 
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My own ol)serYa.tioB8 on Dendrolagiis uTshiiis (‘oii:}::irir,i tliose of’ 
Gai'lssoiw 

The stylo-hyfjid ligaments iire most prominejit in Fhmeoltvrdos 
cinereus, 

I 'Was tillable to detect any condition foreshadow in tl'.m stei‘'no« 
rnaxillares of tlie Edentata in the insectivorous Peraineliihe. 

The 3Io'Uth. 

The lips a, re fleshy in all Marsupials, and the n|>|)er one is cleft 
to a, V€a,riable deptli in the Macropodidai, but entire in all Poly- 
lirotodonts. An incipient cleft is present in Cmnolestes ohscHvv^s. 
They are relatively thicker and always entire in the new-lieru 
aiiinmL They bear nunierons hard, rounded, or pointrnl tulierejes 
in iiiany species; in the Didelpliyidai they are abstnit in 
3L3iMchira.s opossum^ Fhikmder lan/iger, Marinosa degans^ and 
iJididphys imrsupialis^ but they a.re situated close to the angles 
of the liiouth in TJidelphys azarre. In Dasyurus vimrrvims they 
are situated' at tlielevel of the canine teeth. 'They are close' to 
tlse iingles of the moutli in dJemdrolagm, I\Hei(doeMruSj and 
IViehcmmis. The largest' tidiereles observed by me were in 
Dendrolagiis ursimis. -Tliey are ne'ver so numerous as 'Ibe 
papilhe in tbetFelida?. In some forms the lips have cal Ions pads. 

. Both /labial frenunis 'are ■present . iir all', gene'iu exee'[)t 
I)e 7 idrtdmpi.s ' ixmi Ibe«tZotAi/N^s,'w'lnelr have'onjy_ tlie up'pei’ o'ne. 
■Itt''' the ''young' animal it passes. ..lie tween tlie incisor teetfi fio.be 
attached to the anterior end of the incisi\-e palatal pad, lint it is 
fixed to 'the gum in tlie ad'iilt. lira young JtJpyprymaeas n^hscmis 
it is coiitiiiuoris \vitli tlie median crest, running baek on tlic 
a.nterior end of the palate. The lower li|i is viniird to the sides 
of the glims by comb-like crests in and Tsmalachirifs^ 

and these form shaggy pads in the vestibule (tiwi-iig. 70.1b <?•)• 
Labia] labrets are present in Fhascnioinys ami ( d'/taii'sles. 
Owen (10) pointed out thiit tlie laldal glandsari' well dm'elopcd 
hi Dasyaras, lint I did not observe oriliciss in I), rirvrrlnas. 

The iuuciisa lining tbe vest! la^ is smooth in all hidt^lphyidm, 
darcspkllMS. harrirn^ Triehasu)m.s^m and .Pelaaras seta eras. 

It is Covered with tnnumenahle closely-set, roundiMl papilhe of 
moderate sixe iin Dasyurus viverrmns and Fhaseulmrdm rinerr as, 
blit these are no in rows like the }>apilla* of the f lngU’ 

lata. In many Afarsupials it is traversed by ridges of ^'arious 
Muds, wliicli, in some cfises, if not in all, arci imHliliiMl a,ud fnse.d 
papilhe. They are thick and entire in 'TeranieJes ohesaJa and 
Fetaurns' hrericeps papvmmSy and tlie spa,c.es between them 
probably serve as traps for insects in the former. Their free 
borders are nodulated in the latter. They am thin a.nd comb- 
like in dlacropus, ^Dpyprymnns Fsmdochlras^ and Deiulrolaga.s 
(text-fig. 70 I), h A E, /i); and their function may he lo keep the 
spaces between the teeth clear of food particles, for they fit intK> 
tlieiii. 
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Cjlieek-poiiclicis have been described in several species. 
They are large in Ghironectes (10) and Gmnokstes (9), inter- 
media, te in size in PImscolaretos, and small in Peragale lagotis 
(10); but I do not tbink that tbe small fossa? of Perameles ohesida 
can be dignified by tbe name of clieek-pouciies. Forbes mentions 
rudimentary ones in Phascolojnys, Ko Marsupial lias comb-like 
structures on tbe tongue like tbe Ungulata. 

Text-bgure 70. 





A. Tluv platysma of showing superficial (<*) and deep {h) fibre 

Ib“Pw The palates of (B), (0), Den- 

ilrolagm wmim (I)), %\\^Maer 0 p%ts hmnUti (^)\ E. Vestibule of Daidra- 
htffita %r sinus ; c. papilla). Other letters in text. 

The Hard Palate : — In many Marsupials tbe anterior end bas 
an eminence, or incisive pad/^ whose long axis usually coincides 
with that of tbe palate ; it is at right angles to it, however, in 
Parco2:)liilas karris i (text-fig. 70 B,jp)* It is smooth, papillose, or 
tubercula.ted, and varies greatly in prominence. In Phascolarctos 
cimreus and some of tbe Pbalangeridse it is replaced by a cluster 
of incisive tubercles, and its place is taken by a short, incisive 
ridge in JE'pyp7'ymnu8 ritfescens, . 

The complete palatal ridges are most numerous in the Perame- 



851 ) 


mi.- e, ,F. SONNTAa on TT.IK VJSCKEAL A.NAI’I'jMY 

lidfB,' and 0(BU{)lesieS' ohscnrus, foweBt in Triehimmus mdpmdm, 
fOid lai*g6.st ii::i IVmscolarctos clnereus, l>vit tbe ('oirinioiiest :nii;ml)er 
is eighth They are most variable in t.be Polyprotodonts, and tiie 
11 limbers of complete and incomplete I'idges are of eonsidernble 
value for purposes of elassilication, as slmwii in tlie talile of 
formuhe given, below. ' , . 

In iill Maivsiipials the on the anterior part of the liard 

palate are larger than those on the posterior part, and tim pos- 
terior niaigin of the palate frequently appears as a well-iuaivked 
ridge. Tlie spaces between tlie ridges a, re occupied l>y paiiillag 
tubercles, or incomplete ridges, .and the la.ttei' are present in 
Didelpliys, Feranieles^ J)asyurfijs, SaAr-opMlm, and CmioleMes. '',1’he 
incomplete ridge>s cU’oss the mid line, and difler fi‘om those of 
many of the higher Mammalia, in wliich they run from a, median 
raphe to the sides of the palate. 

Iso Marsupial has a median raphe rimuing tlie wliole length 
of the palate. 

In a vei-y young pouch specimen of Onj/chog(de lunMa-tho lips 
are entii^q the tongiie is excavated to form a bed for the nipple, 
and the incisive pad and anterior palatal ridges are outlined and 
hardly elevated ; but tire posterior palatal ridges are well -nrarkeil. 
The conditions are such that there is a hrm area of contact 
Between the nipple and moutli. In an older [loiudr specimen of 
Ma&opiis^ heivmUi the upper lip is cleft, tlie incisive pad is more 
prominent, and the anterior palatal ridges are more developed 
than those of Chiychogrde] and in pouch specimens of Miicnypus. 
gig anteus Midi Idudcmfmr orimtcdis ^ o still more advanced ages 
the/coruiitions resemble those of the adult— namely, large incisive 
pads, strong anterior ridges, and -iveak posterior ones. 

In animals requiring a hrm. contact between tlie mouth and 
nipples large anterior ridges would be disadvantageous, and they 
are unnecessary while the diet consists eiith'ely of milk. 

The vestibule and eavum oris commuiiicat© postoilorly behind 
the last' molar' teeth, and in 'several 'Marsupial's tiKl' diastoniata. 
foriU'^ anterior coiinmmieafe^^ . 

is frequently covered with papilke, whiidi are 
small, but visilhvto the nakeii eye. It has no uvula, and thins 
out posteriorly wheio it forms^^ri^ and lateral houmhuiijK 

of the posterior extreinity of the nasal tube; ih<‘, orifice of the 
tube is round and small, or long and pyriform or slit-like. I'lm 
larynx may be gripped by the tube, or the op(ming of the tube 
may overlap its superior aperture. In the mammary fmtus the 
larynx passes into the nasal tube so that the entraiice of air is 
not impfgled in suckling^. 

’ In^ alt Marsupials the orifices of the Eustachian tubes are 
within the nose. And these ha.ve been figured in my pa])er on 

^ In a inainiscript note Ckmd states that the soft palate shute ofl the glottis 
from the mouth in Tamandna tetrad&ctylii, and 8ng|?c\sts that tlun tirvanj-ement 
comes mto uf5e wlien the auirnalis oallectfuK maHses of tennites before swallowini?. 
No insects can possibly enter the larynx in conReqimnco, 
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tlie Koalfl, and Vulpine Phalangei- (15). They are not surrounded 

by a cusIiioiK , : ' 

The chara,cters of the palate 'Can be conveniently, expressed, by 
mea/ns of fo,rmn]£e. In the following list 0 denotes complete 
ridges, 1 incomplete ridges, P incisive pad, T incisive tubercles, 
E a nie(,lian incisive ridge or raplie, and IJ uvula.. ' .For tbemrea. 
surrouBded by the incisor and canine teeth the terind^ fiicisire 
” is suggested. 

POLYVKOTOBONTS. j DiPROTOBONTS. 

Mekwliinis oposmm GhIoP XJ - j Plmscolarctos cinereus G.IoTXJ- 

Philander laniger . . . C^I^P + ,ir— 

Didelpliys am-m . . . Ct,I-|.P + U - 
„ marmpialw C,^ljP + XJ -- 

Marmoset elegans . . , , O-doP — 'XT — 

Perameles ohesttki . : . + XJ — 

‘Dasyurus tmerrinus C^I.,P + 'XT — 

Hanco%)hilus harrisi . . . ■ + XJ — 


The only'. Marsupial' in' the above'dist in which' the^ palate' 
na,tTOws from before' backwards is .^pypryPmus .rttfescens, ' ''Iii' 
the PeramelidS' the palate is long and narrow.. . 

'I, have nothing" to add to''. ..existing. nieseriptions', of .the .tonsils 
and fauces. . ' And '.in 'no 'Marsupial," could I .detect ”W.aldeyeFs 
.lymphatic ring in the p'liarynx.. , 

" Thd SaUmr'i/' Glands 7 1-7 4). , ' 

., The ' PciTOtid GUrnuU ^rn) are small in.'.ali Poly,prodonts,''but, .vary'" 
cons.idexYibly'.in thickness: ...and. ;.s'ii"perfieial extent' in', the ..'Bip'ro.'- 
todonts. Tlhey are tlnck, and extend from the auricles to the 
clavicles in Dendrolapis and Porcopsis, and Garrod has figured 
their surface markings in the latter (4). Their relations in the 
former are shown in text-fig. 74; an(T the ducts, which a, re 
capacious and thin-walled within.the glands, become thicker and 
contracted where they cross the masseter muscles. They a.re 
ecpially thick, but only reach, the middle of the neck in Phasco- 
Imrctos cin&rem. Ami in none of these genera do they pass 
mesially to the inner borders of the sterno- mastoid muscles. In 
other genera they are thin, and cover a variable extent of the 
neck. They reach the clavicles in Petannis^ but do not extend 
so far in MacropuBy ^Epypryifmiuspm^di, Onyohogale. 

Tlie most extensive parotids arC present in Pseudochinis p^re- 
grinns^ in which tliey extend from the auricles to the clavicles, 


Trichosnrns viilpeciikt. CgloP— U— 


Pseudochirns pere- 

grinus GJoP-P- 

Pebemrus scin reus . . . C.,iIoTIT — 
hreviceps %)(i- 

. puamis 0,.<IoP+,XJ,-“ 

. ■ Cmmlesfss ohscttriMB 0;^Iy,P,+ P— 
■ . Mpyprytnnns rufescem C^.IoRP — 
Demlrolayim (all 

. ■ species) ' CgloP + XJ - 

■■ Macropus :(all species) ' G^Io'P + XJ — 
^ Onyclmjale IwnaUi ... C^IoP-fP ~ 
■ ■ ■■ Fhalmiger orient, aUs .. . ■ .' C.jIoP -fP — 
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aricl' pass iiiwards to cover tlie posterior foiirtli of the 
sorfa..ee of the neck. The glaials are covnposed siniill 

portions , suiTOiinded bj connective tissue, l)ot it is not .‘liwn.ys 
possible to discern the ductules. They wer<3 ■ ]:o‘evr‘ntecl from 
reaching the mid line of the neck by the i-Mn*vic'jil-tIiyini(ylol)es in 
my specimen of TriGhos^mts vulfecidctj but 8yinii:)g’t<,m (17) saAv 
them cover the tiiymus in his. Althougli their extent is great 
they ai^e thin. 

Text-figure 71 



^f.'oBiodivoidr S, thyroid gland ; e. pjt-t.nudifal 
muscles ; i. fascia ; e, sulnnaxillary gland ; /. nuuulihlo ; //. small gland ; 
h, digastric ; 1. mylo-hyoid ; larynx ; k. corvical thy nms ; L sknimonasOnd ; 
m. parotid gland in outline. 

The StihnaxiUarj/ Glands (e) are, generally speaking, la, rge in 

Polyprotoclonts and small in Diprotodoiite, bnl thoro ave excep- 
tions in the latter. They are large, single, and oval in tlie Didel- 
phyid^ and Dasyuridse, and in some of the former they reach from 
the angles of the mandible to the ciavicles. They are immense and 
lobulated in Peraviele^ ohesvicL Csxt-fig. 72 ), in which a copious 
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viscid secretion is required to sarroiiiid and entangle the insects 
triipped in the die els -pouches (?) and spa-ces between the palatal 
ridges and oral vestibule; and large glands are also present in 
the insectivorous Oamolestes obscur-us (9) '*■% In Sarcopkilus 
karrlsi tlie total inass of salivary glands is small, but the sub- 
maxillaries i'orni the cdiief part, , ■ ' 

In the Dipi-otodonts tlie suinnaxillary glands are single or lobu- 
lated, and the largest ones are present in the various species of 


Text-figure 72. 



'Da' neck of olmitla, concealed lobe of subtnuxillary dand ; 

E-T.V* external vein, Otlier letters m in text-fig. 71. 

Dendrolaym. Small isolated glands are present between the 
main masses in Macro^ms gigmiietis (text-fig. but the small 

glands are united to the main . masses in Dendi'olagiis ursimm 
(text-iig. 74, g). And. in these genera I traced small sympathetic 

In insectivorous Marsupials tlie glancls are I'clatively smaller than those in the 
insectivorous Kdeiitatu. 
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nerves into the small glands (text-fig. 7S,sgn), \ The ducts do not 
open on frenal lamella? a,s in the Primates. 

One must ' be careful not to confuse the submaA'illa.ry giaiids 
with the cervica,! lobes of tlie thymus gla,nd, {uul liistoiogical 
examination in list be carried out in doubtful ca.ses. 

The Suhlingtml Glands of many Marsupials have at ready been 
described, a.nd Oppel (8) has collected the various oliservatious. 

In D&ndrolagus ursinas they are long, thin, and narrow, and 
resemble those of I), doriaims already descrilied by Oarlsson (2). 

Text-figure 73. 



Osgood (9);' described large round ■■gJands'' in, OimohstBs^ obscurm,: 
Tiiose of Perameles olmula are oval and do not extend so far 
forwards. Posteriorly they are in contact witli the subma-xillaries. 
The submaxillaries are large and tlie sublingimlH smaJl in 
1\ ohesida, but the conditions are reversed relatively in 

C, ohSGtlTUS. 

'When the total bulk of the salivary glands of each Marsupial 
are conipareil, i.t is seen that De^vdrolagm has the la.rgest mass. 
And they (conceal large areas of the muscles in tlio viiunity of the 
hyoid bt>ne. 
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I liave notbiiig- new to add to oui- knowlerlge of tlie ai-terial 
supply and venous draiuiige of the salivaiy g-lands. And I could 
not detect any comioction i)etween them and the antevioi’ cervical 

IjmplRitiic glihiids, ’ " , 

Text-ligiire 74, 



The urck of (A) imcl; thjiuuH If. u, w, tnitiinoous 

hraiieheH of the oerviail plox«8^ jk trapexiuH; </. eouimou csw^tid urtoiy. 
Oth<!i* ns in l.ext-f»g* 7X. 

7%e Alimantavij (JanaL 

The, (KHop/uKjus : — The mucosa of the iibtloiiiina] parfc exhibits 
tnttisverse nigiB in DidelphyB^ but in no other genus. 

The StO'wmh : — The form depends on the degree of distension, 
but the latter is hot' stated in all .existing accounts. Owen 
described a. glolnilar Stomach in several species, but I found that 
tJie empty stcnniacli is more or less trhingular in a number of 
ITdyprotodonts. • , 

in Fem'ineks obesida (text-hg. 73 B) the empty stomach is tvi- 
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angular witli the apes formed by the fesopluigeal oriiice. TJie 
left rouiicled basal angle represents the fundus, and the <luo- 
deiuim joins it at the right, one. The pyloi’us does ncvt ];)roject 
into the duodenum, and the sphincter is weak'. The fimdvus is 
rugose. Ho gastric gland is presei'.it as in (Jaynokstes (9), l)ut 
there is a small lymphatic* gland on the lesser curvature. 


Text-figure 75. 



The stomucli iu tho.Marsiipmlia. ; 'A. open 

tract; h, saccnli; c. gbind, strips . j yA «!Spplni^aS'V^,:pyI(«iC'r0g'k^^^^^^ 
fnelas ohesula, C, MetaeMrmoposmnh ■ l).-l*etmirusl*rei>imp(i^ 
sckirms. 

The empty stomach of Metmhirm opossumi (text-fig. 75 0) 
differs from the above in the thickness of the pyloric region, the 
existence of well-marked I'ugce on both, wafts, and tlie great 
strengtii of the pyloric sphincter. There is a. »small lymptiatic 
gland on the lesser curvature as ixi PBramsles ohesida. 
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^ 111 l^riatirus scfureH,s (.teKt-fig. 75 E) tlie globular fiiiidus is 
dire’fcfced forwards and to tlie left. Tlie duodeiuno, whose com- 
meiicenieiit is notched, ]ea,ves its dorsal aspect. In F. breviceps 
(text- fig. 75 D) tlie duodenum has no notches, but a groove 
marlcs tlie pyloro-duodenal junction. The greater curvature is 
sacculated. 

In Femdrokigiis icrsirms (text-tig. 75 A) tlie greater part is 
concealed by liiie liver, the only pa.rts visible being the cardiac 
cul-de-sac and greater curvature. The form and general cha- 
racters resemble tliose of other species already described by 
Beddard (1), Owen (12), and Oarlsson (2). These authors com- 
pared the stomachs with those of other M'acropodidie, and 
described the extent of the glandular and non-gland ukr parts of 
the mucosa. . 

Owen and Beddard described groups of follicular glands lying 
along the sides of the central tract (a) iu D. mushes arid 
I), be mi&Ui. In 1), tirsirms they are replaced by long glandular 
strips (c), into wbich braaiches of tbe abdominal parts of the 
vagus nerves can be traced, and the vagus branches probably 
contain sympathetic fibres. From the examination of the 
stoma-chs of animals belonging to most of the mammalian orders, 
I have come to the conclusion tliat the branches of the vagi are 
greatly increased in numbers when tliere is a special gastric 
glandular apparatus. These branches pass directly to the glands 
as in i>. m'skms,: or run through a plexus with ganglia as in 
.Fkascolarctos cmereii'S (15). The pylorus does not project into 
the duodenuni in 

Osgood describeii a special gastric glantl in CmriolesieB ohscurusr 
but did not mention its nerve supply. 

Tlie histology of the stomachs of the Marsnpialia has already 
received cainsiderable attention, aiid 0pper(8) has collected and 
analysed the various papers. I have notlnng new to add to 
tliese accounts* .Nematode worms. are prasent in 'many stomachs. 

■ TM ' InteMinal ' Tract The observations, .recorded, here , are 
supplementary to those of Ulialmers Mitchell (6, 7), Ounningham 
(3), Owen (10), and Flower (20). 

In iMetachirim (posmivh the well-markeil duodenal loop is wide, 
tin n- walled, and extends posteriorly for a considerable, distance. 
Idle flexure between its second and third |>arts is connected 
by the usual peritoneal ligament to the abdominal parietes and 
meso-colon, but is not continuous wdfch the splenic ligament. 
The cmcum is two and a half inches long. It is capacious, and 
it;S interior is devoid of folds and septa. M€ickers Tract and the 
large intf'stine difier in no respect from that of DvMphys 
virgmiana (6). The caical mesentery has a concave free edge 
ami the angle between the cmxim and Meckel’s Ti-acb is bisected 
by a.n artery (text-%. 76 A). 

The cmcum of Permneles (text-fig. 7f>B)is one and 

'fh(‘ was s^iwcialty Imhbuotl by jajwtioas ot formalin to show the 

topography of tho , stomach. . > 
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tliree-quarter indies long. It. is lo'iigei’ and thinner tliaii tliiit ot' 
Peragale lagotis figiived . by (liialmers M.itclie'il. (6), and it .has a 
iiiesenteiy wheiT^as tliat of P. lagoUs has not. .in other respects 
the intestinal tracts of tiiese Feranielida'i are similar. Tlieir 
cieca differ the minute conical appeiidag'o oi' 

obscurus as figured by Osgood (9), and the latter is devoid of a 
mesentery. 

Text-figure 76. 



A. Ciecmn of Metaehirm ojppmim ', It -.cDecimi of Pemmden ohefiH/<f ; T't-F. uortiC'. 
. arclios witir muoiinnat<r(IA), nj?ht subcluviuii (a), right odouium (niroihl (h), 
left coiinnoii cm'otid (r?) awl left suhcliivmiJ Of) artorioK ; (T J, thowplowiis of 
' the :Marsitpial« (aamoHin' text).' ■' 

:ld;ie:;:';ligameht '.running;,', backwards '' from , ■ tlie duodenum in 
Fercmmles obesida crosses the front of the rectum and fuses witli 
the splenic ligament. Tiiej enclose a pocket containing i.lie 
rectum, and a probe passed into it runs liackwards into the 
pelvis. 

The intestinal tract of my nearly adult fenmJo Pendrolatpis 
ursinm differs in several respects from tlmt of a young speciinen 
described by Chalmers Mitchell (7)* The duodenal loop is sharply 
differentiated, hut runs insensibly into Meckefs Tract. The coils 
of:^;M'e0keFs''.,Ti'ficf d'Ombt;fb^ and there is only 
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one ciBciiiii. The latter is fasifonn,,bn,t is devoid of longitudinal 
biiruiSj sacciilij and a vermiform a.ppendage, and the superior 
mesenteric artery does not occupy tlie free edge of its mesentery. 
At the point wliere the ileum enters the colon there is a trans- 
verse vein. At a point two indies proximal to the ileo-c»cal 
junction there ^ is a single Payer's Patch measuring one and a 
{|uarter inches in length. 

No trace of a second cmciirn was found in rny pouch specimens 
oiMacmpm heuneUi^ Macropus gigautam, Onychogak limata, and 
Bettongia peniciUata. 

I have refrained from giving a detailed list of the measure- 
ments of the different parts of the intestinal tract in my speci' 
mens as they had been preserved for varying periods. The data, 
if given, would be of little value in consecpience. 

The Pmmrms. 

In all Marsupials examined except Phascolarctos cmereuSy I 
found tlie pancreas much subdivided and dendritic, but the 
ariungenients of the subdivisions varied considerably. In Jfeto- 
chirus oposstmi they are aggregated to form a compact mass in the 
posterior part of the duodenal loop, and a long, narrow part 
stretches across the abdomen to the spleen. Small branehes are 
given off from the body. The duct opens into the duodenum 
along with the coinmou bile-diict. Perameles also pos- 

sesses a long, narrow body with lateral processes, and the duodenal 
loop coiitains an almost complete ring of pancreatic tissue such as 
is fouiKl in some liodents and Carnivora. 

In "Fekmrm scmreiis^ P, hreviceps, and P, brevkeps papumms the 
pancreas consists of long strips and small isolated pieces arranged 
along the course of the mesenteric vessels. It is difficult to detect 
the ducts of the small lobules, and it is impossible to do so when 
there is much fat in the omentimi and mesentery. The same 
dendritic arrangement is seen in JJendrolagus iirsmuSy in which 
the ■ pancreatic and ."common. ■: bile--.ducts ' open- 'separ<itely', into' , the 
diiodeiuun. In Afacropus^ on the other hand, the ducts are 
confluent (Owen). 

Osgood describes a dendritic pancreas in Cmuokstes ohscurus (9), 
so its condition is no more highly evolved than that of Perameles 
obesula. 

It is evident, therefore, that the pancreas of Phascolarctos 
cltiereus is of a higher type than the dendritic, more or less 
diffuse, organ of other forms. 

Organs of Gircuhtiou. 

Pericardium adheres to the diaphragm in all Marsupials 
except Trichosimu vulpeculdj and it, adheres to a variable extent 
to the sternum and ribs. In Bendrolagtis ttrsinus and pouch 
specimens of Afacropim gigankus and Jf. benneiti the lungs were 
seen to overlap the base of the heart, and the precortlia, or 
uncovered part, was adherent to the sternum and ribs. 
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. The Ileart '111 all. Miirsvipia,ls the apex is formed l>y the deft, 
ventricle, and the right ventricle falls' slioi’t of it by a va,riable 
interval. Ciiimi.nghain (3) ' states tliat the right ventricle in 
Thylac'mm stops .short , of tlie apex l)y I-| inches, bni. .1 .ne\-er 
observed such a long interval, in any M‘arsii|')iah .,ln very yoin.jg 
pouch, specimens rd:ie right ventricle is . relatively loiiger tiifin in 
adults. . 

Owen (11) describes bifurcation of the right aiirieular ap|iendix 
as one of tlie chief ch.a.racteristics of the jV1ai’suj:>ial hea:rt, l)ut 
some species ha ve no trace of a. division, and in others the division 
has no reference to the ascending aorta. 

The appendix is conical and bitid in Fetmirns scvureiis and 
pouch specimens of Macropus bennetti and Macropiis gigmiteus^ 
but the two divisions are small. In Dendrolagns ur shins and 
Perameles obesida it is large and round; and the former has a, 
well-marked process lying on the dorsal aspect of the aorta, but 
no trace is present in the latter. Ounningiiam pointed out that 
there is no bifurcation in , nxid is 

a strong division in and Trichosarus, A slight division is 

present in Pkascogahj but it has no reference to the ascending 
aorta. (3). Pii Phmeolarctos chiereus the secondary process is la.rge, 
and the right precaval vein passes into it. 

The cliaracters of tlie interior of tlie auricles and vetitritles 
of many Polyprotodonts and Diprotodonts have nlrea,dj l>ee!i 
descaibed by Oiinniii^^ 

The drcA .'“-“In all jMa.rsupials it describes a full curve 

and ends at the level of the fourth <lorsa.l vertel>iTi, and i.lie 
relations are similar in all forms to tliose described in the Koala 
(15). The branches differ considerably, for six types a.re present, 
a.s shown in '.text-fig. 76 0-“'F.. 

1. Both carotids and subclavians arise separately, so no inno- 

M'ieiy is p:ment---Phascolairios-cdne7rMs f. ' 

' 2. .The T.\vo subclavian: and^ the ■innominate a.rteries ’are,..giveii 
ofly and the latter clivideKS into the two common caroti<l arterieS"— 
Pasyiirns macrurns (0), 

3. The branches arise as in Man--- JVm‘Co/urdc6* cincrcu.s'^\ 

Petaurus breciceps'^^ nnd Phimalomys niitchdU (\^ 

4. The innominate artery give.s off the left ^'.ommon carotid 

artery, and divides iiito the xdght au<l right coin umn 

carotid arteries — Tiokosm'tisp^^ecida% 

f). The innominate artery gives off the suh(.lavia.n nrKuy, 
and is continued as the hicarotid trunk wliich divides into tlie 
two common carotid arteries — Thylaclmis harrislf JPuhlphys can- 
orivora^ Dasgitrus vwerrimis, and Petaurm anstraUs* (K). 

6. The iimominate artery gives oir the right subclavian and 
both common carotid arteries at the same level — Ouscns onacu- 
latus, Demlrolagns ti?*smus, pJmsoolareMs cvnereu-s and Macropu,s 
giganietis (F). 

Thesti ob^'i-vutioDs recovdcd iu bitherfco mirubliKbol uotrs by Garnitl. 
t types liave lieen my pape^ on the Koala. 
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The left siihchxviaD artevy is the only constant branch, and the 
left superior intercostal artery sometimes' arises from, the arch a 
little distal to it. 

1 agree with Oiuiningham that, there is no ti‘aee of the 
f)l)l iterated dnctus arterios'iis. And I have notl'iing to add to 
existing desca’iptions of the remainder of the arteries. 

The Fem> is usually liori^iontal and drains the 

nioutli, tongue, salivary glands, and some of tlie cervical muscles, 
l:n a, few cases it receives hiryngeal veins. In some specimens of 
IVichosuriis wlpectda it is connected to the internal piguiar veins 
hy vessels cuirresponding to the anterior jugular veins of tl\e 
Ocelot and Man. I linve alreaily hguved these in iny paper on 
tlie Koalanrnd Vulpine FhaJanger (15). 

Tliie Emlernal Jugular Vems in all M'a,rsupials are similar to 
tliose <iesci*i 1)0(1 in my pa.per on the Koala, 

In all Marsupirals examined hy me there are two py^eccmil reins,. 
])ut Garrod inentions in a hitherto unpublished note that the two 
irinondiiate ven'ns unite about half an inch in front of the heart 
to form , 'a single precaval vein in PetmmMS hrepiceps. . . .. 

The Postcaval Vein, covers the posterior half of the abdominal 
aorta in all Mly\siipials examined me except Phascolmxtos 
cimretis, and Hochstetter found it covering the aorta in all 
except IMkmrns tagummides, Beddard found it covering the 

aoHa in all his.spGdmens.- : .V . 

The 'Urincmj Organs, 

Tlie kidmi/s are conglobate in all Marsupials, and theii* relative 
, p(>sitiDns vary as follo'^^^^^ 

1. Bight kidney entirely anterior to the left one—PAasco- 
larctos '.cinereAis, ' ^ 

2. !V)sterior pole of right kidney level with the hiluin of 
the left om--Meta’cMrm opossmn, Mai*mosa elegans, Perameks 
obesida, Petauras scuM'em, ixxul Trichostmis mdpecula, 

.‘h 'Botli kidneys situated at tlie sa-ine hv6l‘-----3f{60^opu8..' ' 
gigantem, Macropus betmeMi, Dendrolagus nrslnus, aiid Gmmlmtes 
ohscurus. 

On section only one papilla is present, and it may he sharp and 
(‘onical, or ])road and flat. Bmall nodule-like elevations may be 
present on broad, flat papillae. No fat is present in the kidney 
pelves in any of my specimens. 

The course of the ureters is similar to tlmt already described 
in my paper on the Koala and Vulpine .Fhalaiigor (15). 

Tha ventral siulace of the bladder is connected to the ventral 
al)dominal wall by a ligament, which varies in prominence in 
diflerent species. It is thin in the Polyprotodonts and thick 
in Dendrolagus nrsimcs. In that species, as in 1). hennetti (1), its 
attachment to the abdominal wall is very extensive. In all 
species it is completely anangious. It represents the remains of 
the ventral mesentery. Lateral vesical ligaments are absent. 
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Tlie dorsal surface of the bladder of Bendrolmjus ti/rsmiis is 
connected to the dorsal ahdomina,] wall at ,tlie sides of the 
vertebral column by two strong ligaments, which divide the pcdvic 
cavity into a median and two lateral comjmrtments. llie ceiitrj'il 
one contains the rectum' and uterus, and tlie oviducts curl over 
the free edges of tlie ligaments. 

In Femmdes ohesvla the uterus is sepacjited from tlm i*<Ml:aim 
b}’' the wall of i.he peritoneal pocket forme<l by the fusion of tli<3 
splenic and duodenal ligaments. 

I have notliing to add to tlie existing descriptions of tlie 
generative organs of eitlier sex, nor to Osgood’s rhwmd of our 
knowledge of the marsupial bones (9). In the latter paper the 
nipples are also enumerated, and it is shown that tliey ore 
asymmetrically arranged in the Didelphyida) alone. 

The Ductless Glands. 

The mprarencd capsides are situated on tlie mesial aspects ()f 
the anterior poles of the kidneys in all Marsupials examined by 
me except (dnem/6', and that species has a very 

prominent ligament uniting the left kidney and its capsule. 

The Thy nmis Gland. 

The Poiyprotodonts difier from the Biprotodonts in tlio cliarac- 
ters of the thymus gland. In the forinGr it consists of two 
elongated or oval bodies in the anterior part of the thorax, but 
in the latter there are two cervical lobes in addition; and one 
must be careful to distinguish them from sal ivaiy glands. 
Osgood (9) found four thoracic glands m Omnokstes* 

The cervical lobes lie iinmediately uiuior cover 
of the platysma. They are oval or pyriform, witli the iiatiw 
ends tux'ned forwards. Tliey lie at the root of the neck, as in 
Bendrolagiis (text-fig. 74 B), Mdcropm (jhjanfsns 

(text-fig, 71,1'), and Macropus or tiny may extend far 

forwards and even concml one of the subnuixillaiy glands, as in 

73,^*). They may tcnndi the jiarotitl 
glands anteriorly, or be in eotitact with thorn tliroughont iln^ 
entire length of the neck as in 7MeJmunmvu.lpecuha. \ n Pseudo- 
chirus pemjnmm they are concealed by the |)arot;i d ghuuls. d’l i ey 
maybe in contact with the intcn'val in which the 

pretracheal muscles are seen nmy separate them, 'i'he subjacent 
structures are the stern o-niastoids, pretracheal muscles, am! part 
of the sternum and cla\dcles. 

The surfaces m-ay be finely or coarsely lobulatcd, and in no case 
were they invested by a connective-tissue capsule derived froxn 
the cervical fascia. 

Symington (17) described and figured the topography of the 
thoracic lobes, and described the gland in a number of Marsupials. 
His observations on the Poiyprotodonts are limited to Didelphps 
mryiniana and Dasyurm emcrivom. He could not detect cervical 
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lobes ill eitlier of these species, and I was unable to detect them 
in the l)idelphjidte, Dasyuridie, and Pera,melida\ He believes 
tliat tlie primitive condition is present in the DasyuridiB, and the 
cervical lolies of the :i")iprotodonts are a, specialization in asso- 
ciation with tlie vegei.able diet and the call for a larger amoimt 
of tliyinio tissue. ^ If, as Bwale Vincent suggests, the cexwical and 
thoracic lolies perfoinn diflierent functions, it is difficult to ascribe 
any use otlier tlian dietetic to the former. 

As age advances, tlie tbymus-~bot}i cervical a,nd tliymicv-- 
diminislies in size and degenerates. 

The Thyroid GlmuL 

In .Permneles ohestih the left lobe is long and narrow, but the 
right one is sliort and oval, and partly under cover of the pec- 
toralis major. No isthmus is present; , and this arrangement is 
the reverse of tliat which I have already described in Phasco- 

In all other Marsupials, I found the gland to be composed of 
two small, oval lobes lying on tlie sides of the larynx alone 
(Fekmonm or the posterior pant of the larynx and a 

variable tuimber of tracheal rings ; and tlie only animal possessing 
.an istlimus is 

Each lobe receives a single arteiy from tlie common carotid, 
and the veins join the internal jugular veins. 

The lobes were concealed by the pretracheal muscles in all 
animals examined except a male pouch specimen of Maeropus 

giyeintens,' ■ . . 

, (textd^^ . , 

The obseia'ations recorded hei^e are supplementary to those of 
(lolirv (5), Owen (11), and Betterer (21). 

Jji most genera them is little variation in form in the various 
species,' but" tbe'' spleen has,;' different'. ' shapes, I„n ' the 'species,,, 'of , 
Pmidrokigur;, Jx\ /A it is long and Y-shaped, with 

rounded extremities (text-€g. 761). In I), hmshos (12) it is 
T -sluipcd, and it is spoon-shaped in I), henneiti (1). Carlsson (2) 
state, s tliat it is pointed in J)* dorianus. 

in Petal mluvem (text dig. 70 J), P. hrmicepB^ and P. hreviceps 
papamtuH the spleen is triangular, with sharp angles not prolonged 
into proc‘.esHes, and the base of the triangle is xipplied to the 
"greatermurvat,dre'l>f"th'6/atbm^ 

The spleen of P'halanger orkntalis resembles those of the 
Petaurists, the only difference being that its apical angle is 90'^, 
whereas those of the latter are larger. 

Ooliii Mackenzie described and figured the spleen of Macro 2 mB 
and my specimens differ in np way from his description ; and a 
poucl/specimen of Onychogah lunata has a Y-shaped spleen 
similar to that of the Kangaroos. The form does not alter from 
birth to adult life. 
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III I^mmeles ohesula (text-fig. 76 G) the spleen lias a massive 
triangular body with thick sides, and tlm a.ngles are prolonged, by 
cylindrical or flattened processes of' splenic' tissue, if the pro- 
cesses are removed, the resulting orgais. resembles that of 
Pkmcolowyj/s described and figured by Colin .M!a.eken/ie. ('"larror! 
states in a Idtherto uni'niblislied -note tliat the s[)loen 'f')f t,l']ie 
Vo'ml)at forms an equilateral tiviangie. In a. spru-'linmi of 
Mmsmlomys it had a la,tera.l In 

it is thin and tria,ngular, without prolongations. 

Tlie Bandicoots are the only jMa/i’Supials in whicdi I ohsfvrvn-Ml 
a continuity lietween the splenic a,nd duodenal peritoneal lign- 
nients. And tlie looseness of connection between fihe s|>leen and 
stomach differs considera.bly ; tliese viscera were very closely 
united to one another in Ikndrolagivs ursm^ 

Osgood (9) showed tliat tlie spleen of CmioleMes ohscuriii^ has 
an elongated body and a lateml piecig so it ditlers from tliat of 
Fm'mnehs obesiiliL ■ 

In if opomra? it is T-shaped, with one of fiie hori- 
zontal liinbs short (text-fig. 76 H). 

The external a ppearances of tiie spleens d iffer ccmsiderably 
even in 'different species. Histological exa'niinatio'ii of tlie.spleens' 
of many Marsupials shows tliat there is a very straiig trabecular 
network. ;■ 

The epiglottis is large, and its apex, wdiicli is entire or notched, 
is frequently emai’guiiate. It lies vertically or inclineil fimwards, 
and it is sometimes gripped by the posterior ex train ity of tlie 
nasal tube. And it is closely related to the base of the tongue in 
all Marsupials exee^tPImscoki7vU)s ciim^etis. As tlie ibrni of the 
epiglottis and prominence of the aiyteno-epiglottic folds vary, 
.the .shape' and, .size '.of the" superior 'apert'ure of, tl'ie larynx.diflbr 
.considerably (te'xt-fig.’ 77).'. ' 

lii[j)i(lelphys ''m^ the epiglottis is largo, conical, tuinnocdod 
to the arytenoids by prominent ligaments, and si.r<mgly (‘umr- 
ginate, without any trace of a, iioteh. The supcilor apeiiure of 
the larynx is long and narrow, and cute into tlu^ postcnlor snrbu^e 
of the epiglottis. In J>, ^tnrcrmipmlk^ on fla'i other hand, tlie 
' entire epiglottis is only Hlig'htly emarginate, the arytenoid 
lages are plainly visible, and the superior laiyngeal ap(nl}ure is 
wide and round. In Philcmder Imigsr and MarmoHa dtgans the 
epiglottis is hroful, and its apical margin is sligldly inmcnvi^ Imt, 
not emarginate; and the superior aperture of tlie larynx is 
triangular. Tiieir condition is intermediate between those of 
Didelphys and Metmhvnis opossimi, in which the non-emn.rginate 
apex of the epiglottis is notehed. The epiglottis, iluiri^fore, 
is of considerable value for differentiating the genera of the 
Didelphyidie from one another. 

The epiglottis is large, prominent, and entire in the Dasyuridax 
In Bmymnm mmrrmtm it is ; uniformly thick and the apex is 
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8i:i;g1it1y orTia.i‘giriate. its eoinieetionH to tlie a.iyfceiioid cartilages- 
are also thick, superior aperture of the laiynx is large 

{wh! oi'xau Ti'ie ^rima, glottidis lia.s very tliick bomidaries. ' In 
&ir€opkilm kmyisl, on tlie other' iiand,' the- epiglottis is' large- 
audtliiig, jyol its posterior parts a-re folded inwards and /lean 
against the anterior pai:*tis, so tlie superior- "apertiire of the larynx, 
is ';i tiTt'irsverse slit. And tire arytenoid . cartilages aiidTima- 
glottidis a, 1*0 entirely' concealed. 


Text-figure 77. 



\ ^/de/p/^S'- . PhiJmder MetO'cMrus A/farmosa 

p:isaP3e.y imrsiJpiihs> fatn'per, opossum. e/epa/?s. 



^ .SarcopS/yi/s- ' Paremp/ea Dendro/agaa Macropus 
wimrrima,\ . o6asc//a, 't/rs/ws. de/ynetti. 



^ .ir 



o 


Imir iPi' Ft i 

2 ^ . PAa/aPpar 

Patsuraa Pataurm Amw- 

6ray/capa. capapspuaaus. 


1'lu^ laryax of the Marsiipialia. The eoaVex dotted Hues crossing the epiglottis 
llie epiglottis of Feraniete$ obemla has a broad, emarginated^ 

In the Mtcbdpodidi^ li/wsidemble ' 
ebameters of tho In WsinUB it entire ; 

and the uiAu are feld^d & -i^^icr Jteyn^ : 
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a,pertiire has the form of the figure 8, aud.the ri,MBt glrhvfiilis is 
invisible. "In JEpyjmjirvmts rufemm-H, v aiiil 

Macropu gigmht(ym the apex of t}\e prominent epiglottis has a 
snijrll sinM,*ply'eut notch resembling thiit in TncJnmfrm^ ridpemh, 
ami much ei:o.ai,‘giiiation. is present. 1'he notches, in tlu) ,,ih:hy|:jri)t,<,)- 
dontj on the' 'other hand, are wider and shallower, 

■ Owen ( 10 ) states that the epiglottis of the Id'cthingivcN is broad 
a,.iul bifid, b'lit I found' it ei:itire_ and ^ sliglitly eonea.ve in a imriii- 
mary fatiis of PhalmigBr orieyUtda, it is entire*, in 
^Mregrimis, Feimirm sciwrevs, Petaurm J:V,i,h1 Frftitu*Vi^ 

hremce-ps .viXT, papuemus. In Fekmr us semrens the degroe of 
emargination is cc>nsideral:>le, 

Tim large entire epiglottides \x\ Fhmolmxtos cinerem (15) and 
Cmnokstes obsotmis (9) ha.vo already been <Iescrilmil. 

The characters of the other cartilages, and the cords, \*entricles, 
and muscles are described by Owen. 

The irachm is usually long and narrow, but it is short and wide 
ill I^hascokircies cm^^^^ The cartilages fre(jmmily foi'in <’om- 
piete rings, but in inariy species they are defecti vt* l)i*h hnl and a, 
niembrane lills the gap. Borne of the rings art^ exj)a.nd(Hl and 
thickened ; ont oxie side., a,ncl'' the. nnni bars observed were 
c7wne&‘ ohesiila 34 ; Fakiu.rus scrureus 35; 

Pend^^olagas 35. The number's in other Marsupials ha;ve 

/.been '-recoixlecl.: by .Gumiinghairi ■(3)^I)sgood’-,(9)> an ,Ow'en (lO),.,/ 
In Marsupials in which '.the-'vagus ..and . sympathetic are .sepiirate,; 
the tracheal and pulmonai'y plexuses are large. 

The My obseiwations differ from those of Owen (TO) 

in a luimber of cases. In the Didelphyicia) tlie right lung is 
trilobate and has a wellhnardmd a/.ygos lob^^ The left lung is 
entire in blit is in Marmosa ehgmis. 

Xn Permmhs ohesula lung has three Jobes and an azygos 

. appendage, and ■ the: left- one -.is 'entire ;■ Owen' also states that the 
left lung of Permieles is undivided. The Phn.langei.'idm lavve 
bilobat© left lungs, and the right ones are trilolrite with tlm 
azygos lobe in jiddition. In the M'acropodicla*, of whi<h iMndrch 
lagus ursimes, Jlac7'opu$ benneiti, and Maa^opus gnjauieuH wore 
examined, both lungs have deep median sulci <Uvidiijg tluun into 
anterior and jxosterior parts, but these a.re not entii'oly scpiu*ai.cd 
from one another, and the nzygoB lobe is large. Tlic conditions 
differ from those of other Kangaiws described by Ow<‘n (10). 
The mesial borders of the lungs ai^e thin in the Mrtcro}>odi(he. 

The division of the lungs appears to differ consideraidy even in 
the same species. Osgood (9) observed variationn in Oa^uoksks 
ohscurus, and Owen, Forbes, and I have recorded three different 
arrangements in PhascolarctOB cimrem. I am unaware of any 
account of the lobes of the lungs of the uterine fmtus, and it is 
important to ascertain whether there is fusion of lobes of the left 
lung during development sitknlar to that which takes place in 
Bradypus tridmtylm, in which the fofeki lungs are divided into 
' ''''^'Tbhes p 'huf thos©^^ 
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in a Demh-okmnx nrdnus liardeiied by formalin injections it is 
•seen how the Imigs eoiiceai. the large vessels and part of the right 

Text -figure 78. 



I'hc crrvical pavtiH of the vagi Aiid SY^pathetics in Dmidmlagm uninus. 
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BE. C. F;B0KN1^AG on THK Y2SCEBAB 'ANATOM V‘ 

III tlie first type, wliicb. is present in, both Folvprotodinitw jiinl 
I)iprot(,)donts, tiiey are' fused to fonu vu^j:o-syrupiil.h6tyic coitIs, 
In the second form, wliieh is fouml only i.a the}' 

are connected liy a varinble number of eointiiunicat:in^( hr!iii<,‘hes. 
Ill no M'arsujdal ,di<i I find botlv typt?s present in tfa'‘ necdv ns I, 

' otiserved tiiem in L-iilm m(uwJie(h^.lk, 

Tliese, foims u'ere pi‘esent a.8 follows in my s|H:;cim(*ns : 

Type 1 : — JlektcMrus opossunt^ Jhdelphifs //te-'vc,, J hdtdpliti,'< 
m.iirsupkdls, IViUander '' lan.i<jei\ DaHyitrus rirerruf Hs, Sarcop/kbm 
harrkL I'e^wineles obes^da^ Id ummla retail clumrus, TrndimvrHii- 
r^dpeada, i\xx(l Fctiiimfs scht<^’mH. 

irypC' 2 ■: — Dendrdagus nrmmSi Afneropm (jigcDilPus, .Maenpru-s 
beiinetlp limuloddrHS peregrlniis^ and ./KpypryniH 

The course of tlie vagi from the base of the skid! to tlie 
where til ey reach the fcsophagus in the posterior part of the 
thorax has already been described in niy papier on, tlie ,Koa!a(15). 
but the biAuehes vary eonsh^^^ 

, ' t The',,' vagus ' (Y) .and" 'hy|.,K.)glossa] (XI, I) . ,riervnTs. are ‘m 
' Pkme(>lm*do.s : ehm'emp ''but'' brjuu‘beS; tof 'coiJiiiiuiiical.ion run 
' ,l}etwe:ei:i,'theT,u,'iih^^^ 

in PfiHdrdapm ursmm the phaayugeal; («) a nd sii|ierirHv Iivryi!- 
gr*al {h) neia^'es, true 'given -off' frD).i:ii- 'the 'sym-pa.tltetic on 'tlie rig'lit 
side, bat from tlie vagus on the left. The cord giviug o(T tlie 
right nei'ves ' ,;su:pplie’8,'- ...tlie ' ' subinaxi]la.i‘y ■ gliivuls ;' (.y.p.n-), ' aiKl: 
possesses a gaiiglion. ((/') ; it caiiitiriiis vagus 

The vagus and sympatlietic comminueate. In the lirst type 
branches run between tluyvagais and superior cervical ganglion 
In the second type there are several branclies of ermi- 
iininieation (Vr ) throughGut^t^^^^ 

At the root of the mH,dv the right vagus givi‘s off iis ri'eurri'ut 
hrancli (^/), and the vago-'Sympathetic curd is resolved again into 
its component vagus (r ) and sympathetic (s) elements. 1 obsi‘r\ e<l 
uo communications hetweeu tlu?- right ami left rccurnMit laryn- 
geal nerves, hut the right nerve ami sympatlietic cord com- 
municated. 

C(crduic dVrm’ ; Ju type 1 the vagus transmits s\mpatb<dic 
cardiac nerves, Imtintype 2 (text-fig. 79) the cardiju! lirauehes of 
the vagus (/) and sympathetic are separate through out, .And t lu* 
cardiac branches of the sympathetic (cJhs) coua? from the middio 
ga.ng]iou or main cord, but never from the sipmrior ganglion. 
The (^ardiac and pulinonaiy plexuses have welbmailcod ganglia, in 
Dpiidroiagus xtrstuns, and that species 1ms largo t.rachcal ami 
oesopliageal pdexuses. 

The Posterior Thoracic Fari^ of the Vagi : — lu the .Koala., as in 
some reptiles, birds, and Man (Wirsung’s case), they are fused to 
forma combined timnk; but the trunk of the 'Koala is not 

given off in the thorax. „ 

In runs along the yeutrid 

surface of the •Hmmch mmmk 
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paiiies tlu:? right vagus ou the dorsal aspect ou tlie , «BSop1iagiis, 
Aiiil no I:>ra.iu*}u-:‘s of coii,iniii.njeaiioti run between tbe vagi''^% '" in 
Pmiuieks ohe.^uh tlio cords bav.e a similar dispositioUj coivt- 
ii)uiiii,u:i4ii7iig Ivra.ncdies :rii!i befcvveen tbeiTL 
The i*oiHlitions are more complex nn Ikndrolagm' nr shins 
(tnxhSg. 71) A). Tim vagi ane linked, together , by numerous 
i)ranc;hes of (*i>iiiniiii:iica,tion (tiMm). The left one lias^a. large oval 
expaiision ( Kv) beyond wiiich it bifurcates, and the right half fuses 
witii the right vagus. The branches of supply to the cesophagus 
i'lre very numerous, , 


I'ext-figure 79. 



1')u' tuul syiiumtlidic i» .l)mdroht(fu$ ursinm. A, In utiterior two-tliirds of 

t iKU'ax. It PoHtc'mr tliomcic A,ud aklominai p^trts, op, aj.sopbagoal plexus ? 
tnatml pk‘x\is ; /. right cardiac bwadiSfi of vagtxs ; tj. i^nlmonary nerves ? 
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loAvei' Tertebra,.t 5 'i. In MetacJdrits opossuw nful IWmnf^Ies olH‘s'id(i 
tbe left vagus ends in the ventral '%vnll of the st.onajclu a^nd tlie 
riglit one gives l}i’aiiclies to the stoma.ch j;u:.id,en<is in tJie solar 
plexus. In, the tliird type, wln'cli is exempli lieil hy ^IJeiidroiagm 
ijrsintm 79. E), the Biain iiuisses of the vagi end in the 

stomach,' and blanches of communic‘a.tion rtvn lotluj solar- plexus. 
'Niimei’ons l)i*aiiches (f/.j-xa.) I'lin to the speci.-il gastric g la mi. 

I never observed .any other inode of teiani nation in tlie 
Maniiiuiiia., l>iit the liranclies of corninuni<‘atioi\ Itetwrarn t.he \'agi 
and the abdoininal syinpatlietic plexus are more nuinerovis in 
some of ttie Euthei’ia.. ' . . 

The Oenucal i^‘ animals witli 

the first type is figured in my paper on the Koala (15), aiui that 
in the second type is shown in text-fig. 78, 

The supeiaor cervical ganglion (S.0.(,1) is always |)iaiseiit; tlie 
iiif£u*ior one is frequently 'present, but the mirldle one (M.(.UJ) is 
very variable. It is well-marked in Ihendroknp^^ butr 

absent in In a poueli s|:»eeiirien of; 

2[acropus ijUjm^leus it appeal's as a. si igl it increase in the diameter 
of the nerve. "When iKith iniddle ganglia niay 

be minute and give ofi* no branches. The ])rjnmhes of i he ccu'V ica 1 
sympathetic are 

L Ooinmunicating to the corvical ploxnses, vagnh and 
recurrent lai'vngeai nerve.-'- V. 

2. Eraucdies aecompahying the eoinmon carotiti siil)- 

e]a^'ian, and vertebral arteries. 

3. Oardictc nerves [cJj.k) winch arise from tlie mi<ldle or infei'ior 
ganglia, or main cords themselves, 

I was iinaldeto trace the filaiTientsacconi],uinyin^ \an.‘t(Eral 
arteries to the ])rain. In som .0 In'gher ‘Mammals they can 1)0 
traced nearly to the intei'peduncular space. 

The sympathetic cords termiua.te in one of IIumh^ ways, Tiiey 
may end in the solar plexus and give oil no hranclu's to ti«e aortic 
plexus; Old in this and tlie m^xt form no splanciniic^ nerves are 
pia\seut. In the second type the main mass of the sympailadric 
ends in t he solar plexns, but sends a. Biiiall cou!imunica.lion ia'aneb 
to the jioriic jdexus. In the third type, which is (he(*<mn 
monest, tbe <‘ords run back to the sacral region, and splaneludr^ 
nerves are present. 

It has been shown by Volkmann, Bi<lder, and ofdaa’s that, the 
sympathetic becomes intduded more and more in the sagus as we 
descend the vertebrate scale, and X beliovo that tlu‘ foi-m in 
which they are fused in the neck is mx>ro primitis'o than ilmi. in 
wliicli they are separate. The nerves are fused in the neck in 
Orni thorhpiwhus (Kn ox). 

dorsal parts of the diapimagm. The nerve to the .omo-hyoid 
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SyBtematic, 

'Wlio!! tlie stroetiireB' described above are arranged .in sys- 
teniatiiM':nHler, idle following x-esults are obtained : — ^ 

Sub-order POLYPEOTODONTIA. 

Characters mmmum to all Genera :~-Lips entire. Botli freiuiiiis 
present. Tivree circum vallate papilla^ a well-developed sub- 
lingua, and no kiteral organs. Tonsils compact. Stomach simple 
and lias no special gland. Parotids small, Submaxillaries 
large. Intestinal tract short. Ko cervical thymus. Yo thyroid 
isthmus. Post-caval vein covers aorta. Vagus and sympathetic 
fused. 

Family Bidelphyib.e. 

Characters common to all Genera : — Oral vestibule smooth. 
No clieek-pouches. Buodenal loop difFerehtiated. Oiecuni well- 
developed.', Thyroid' \ gland interior.., ' Mammm 'Asymnietrical; 
Patella not ossified. ■; 'V''.' 

'QmniB IMelphys r-— 'Labial. tubercles' variable. ' Palatal formuial 
Cv^Ij P + "IJ — ■ ' ' Epiglottis- -co'nical, ' ; entire, - ■ , emarginate. '. . " ; Lower 
(asophagiis, transverely I’ugose. ' ■■ Mamma? »5,“- 13,. 

(leiius -1 txibercles. Palatal formula 

1'"^ — . F[)iglottis'- notched, ;' ■ Lo.wer '-'msophagu's, iiot'A'rans- , 
verse'iy rugose* Mn.mtiue'7-9. ' ■■ 

(lenus labial .'tubercles. Palatal, formula 

0^-1 j,P+ U',— ^ ' Epiglottis... has' 'concave anterior ' ', border ".and 
rounded tingles. Lower (Bsopliagus not transversely rugose, 

. .Manmvfe 7.'. .'■■■' 

(lenus '.Mar'mosa:---'^^o- labial tubercles. Palatal formula 

Cl^IoP . Epiglottis with concave anterior border and sharp 

angles, jjowcr (esophagus not transversely rugose. Maunnee 
U-d5. 

Fa.m ily I)Asvuim).Ji5. 

(tharuHcr^'i amrmon to dll Genera : — .No cheok-pouclies. Duo- 
d(Mud iotj[) not difioroni-ia.b(Mh i'fflcum absent. Thyroid gland 
anterior. No trausverso (esophageal ruga?. Mammaj sym- 
jiudrirak Pai-clla not ossified. 

Eeiius :----Labml tubercles opposite en nine teeth. 

Oral vestihulo ptipilloso. Palatal formula CJ.jP-f U — . Epi- 

-■ glo-tt.isw-tl:iic'k,iI'Ot:tru!''0d5fon'tra.-'.':¥:Mam^® 

pails crushed together. ' Mamm^ 4, 
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rogce. ■Daadeiia.l loop ■ diftereri tinted. , CimiHi well-devejoped. 
Spleen missive n,tid tx‘io.iigni5'jVi\ '^Ldiyi’oid gla.iul 
M.'aimiia3 syjiiioetrical. Pfiteila oj^iwilied. ■ 

■ ' Sub-order BXPKOTODONTJA. 

The". Diprotod ontin. have few (dia.racters eoiinucMi i,.o all their 
generfr in conti'adistinetion to tlxe Folypiotodontia.. A ml l.heso 
charaetei's a-re: — ]:^a.rofcid glands laige. Toiigne luis r<;:‘<[(,]etioii in. 
the sulxlingiia and sliowa lateral organs. Thynras gland iuis 
two cervical and two thoracic lobes. Meckel's Tract long. 
(Jjecuin lai‘ge. 

Fa,inil3r MACiiOPO;iHi).E. 

CIiaraGte}\s' eo}nmo7i -Lips cleft. .No (Teek- 

pouches. Oral vestibule ridged, (Esophagus Inis no trans\’cn'S (3 
riig[80." Stonmcdi ' saecnilated. . ■ Limgs have- snndl clegi-ee of 
division. , ' 'Ya.giis. 'and sympattieti'c ixerves' separate.- . I'l'ivroid 
gland; anterior :and' has"- .no . -isthnms. Mii.mnne syrnna‘tricn.L 
]?atella'' not ossified. ^ ^ 

(ilenus B(>th frennnis ])resent. P;da.tal 

formiila Oj,IoPd-'0^ Epiglottis notched and wide. Spleen 
Avitli lateral process. Stoniach has patches of follienlav gijunls 
■ and', the area.'of digestive, epith -el imn is sinail.' . (-Esoplntgns eid;ei's 
hstomaeli;neaiv(m'rdiac end./ .Mhniiin.e-d.A 

.'A Genns d.jai 'tubercles.. , :No lower laliial 

freiinm.',;,. Palatal .formula. O^IoP-f'G'— . Epiglottis. e,ntire and 
folded. Btoniacli with large area of digestive epitlieliiiiu atu 
f ollicnlar.' , glands . . : in patches: '■ or' strips, . ' Spleen -' ' Y , T-.: or 
spoon-shaped, , (Esophagus' 'enters - stomach near-, ea.rdiac, end,' 

' Mammm 4/ 

Genus ^Epijpnjm.nm No labia] tubercles. Both labial 
frenuins present Palatal formvda Cl^IilJ- Epiglottis wide 
and notched. (Eso|>hagos enters stoinack near pyloric, end. 

Eainily PnAnANOKEiD^c. 

Characters com/mooi to all (himra: -Lips entire. No che.(d<- 

pouches. (Esophagus has no transverse ruga). Rfonmch simple 
and has no special gland, IHioclennm uofc a. v(a*y sp<‘ciali/.ed 
loop. Meedeehs Tract short, (Jmeum. w^ell-iujirkcd, Alarmam. 
syjnmetricnl. Patella not ossiiied. 

Genus PeiaimiH : — No labial tubercles. Both laliial fremmis 
present. Oral vestibule smooth. Palatal formula varies. Epi- 
glottis entire and rounded. Spleen an isosceles triangle. Vagus 
' :':aitd;sympathetic:lused,'::^ 4*;/:./'''' 

Genus P.?ewf^ac/wfw:----lA)wer frenum absent. Large 

labial tubercles. 'Oral vestibule ' ridged, lY-htal formula 
OyloP-U-, Epiglottis entire. ■, Vagus and ejmpatlietic sep- 
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(jomis 1'^otli labial freimms present'. ISTo. ■ labial 

1 11 1'Uii •(,:*] es. , Oral vestibule siuooth. Palatal formula IT— *. 

j'^pigiottis witl'i sliallow uoteli. Bpleeu a rectangular 'scaJeiie 
triang*] 0 . 'Vjigiis foul syiupatlietic fused. ManuiMB 4. 

Omuis Triekomms:' j'^oth labial ■ frenums 'present. .Labial 

inb(MHL.\s fU’esent. Oral, vestilude smootli. Palatal formula 
i 0 'iiljriglottis witli sliarp iiotcb. ' .Spleen -witli Litera,! 

'I'.'Kiec.'e. ' '\I.igu.s a.ud syiupjathetic fused. 

Painily PrrASCOLAiiCTrn.p. 

Oeuus Plfrimdwreios :■ — Botb, labial frenums |.)reseBt. Ko labial 
tidjereles. Oral vestibule papillose. Palatal formula G,, I,, TU — . 
E|)ig!ottis lai-ge, entire, emargiuate. Spleen an isosceles triangle. 
Stoiimdi has M spembil gastric gland. Vagus and >sympatlie4ic 
ilised. M.jtmr,m.e 2 and are.s 3 num.etricaL ■' .Patella absent.. r'T' 

Osgood (9.) descril.)ed t'b'e..^' i.esem'bla..ncesv betweexi''' '67Kwofes^ 
ohsrnrHi^i aiid nioderu PeTOiUelids, aiid the following table shows 
the difleuences'beiAveeui4t.,axid; I'.T 

I\‘nnn€lvs ohesit'^a. Cmiolestesohscm'ns, 

'■ ,X. Fo'ur.' larg’ft' iollmlos in tlic- sub-'A. I.;"Abscnt. ■, ' 

;■■..■.■:■ nieuttd trimiglo. ■■ ■ . b''' ' 

. S'/'IdiayMinn'enil iuniiiu:a:ilus Ht ■'■2. Weak. 

. .S. "Dig’a.strit! mus'cailar and loss, exten-.;.-' ' .3.^ ".Digastric' lias . aponeurntie 'attadb- , 
, sive-. '■ ■ mentlietwoenBympliysis'menHimd 

nnmilibnlar angle. 

4. ValiUal fonmila ; 4. Formula €r, IP + U-. 

t"), Alisnnt. i 5. Labial lainvds 

(}. Lpi^^biitis notclu’d, | fL ISntire.^ 

7, No syrcial gastric gland. ' 7, Xb'esciit, 

5. No precuvilial Iyiui>Initie glaiid. 8. Preserit. 

t), Parotid glands small. ' 9. Large. 

UK Sublingual glamls small, ! ^9. Large. 

11. Dijeek- pouches minute. ' XL Large. 

12. 1\vo thormiic thymic lobes. , thoracic thymic lobes, 

m. Sph^en iriaugular. X3. Spleen with lateral piece. 

i k Thyroid ghuul in posterior part of ; anterior part, 

madu 

;ib. W<*lbmurkod cuscnl mesentery. X5. Absent 

l,0. Lower pole of right kidney level ' Kidneys at same level, 
with hilum of left one. I 

18. .Liupnnarsupium in adult. ' 18. Marsaplnm absent in adult and 

' I - xmdimentai*y in the young. 

veidebra incomplete. , - ' ■ . , 

Itx my paper on the Koala and Tulpine Phalanger, I tabulated 
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follo\viii.<;‘'list enumerates ■tlie points in wliicli all forms (liftin' from 
I%aseMarctos cme?'eus : — ■ 

1 . Hyoglossixs .muscle present. 

2. ' Yeiia tTans\mrse horizontal. 

3. A,nterior palatal ridges convex' forx\^ards. 

4. Tongue close to epiglottis. 

5. Pylorus ck>es not prtxject into dviodeniini. 

6. Tonsils in fauces. 

7. Ph<arynx has no dorsal lidges. 

8. limominate artery present. 

9. !Postcava. covers alidominal aorta. 

10. Gall-bladder does not extend as far as the middle of tlie 

duodenum. 

11. Pancreas dendritic. 

12. Patella present. ' 

13. Riglit h mg has an azygos lobe. 

I Imre nothing* new to add to the well-known external and 
skeletal charadTTS of the/ 


1. The inylo-jiyoid and sterno-hyoid muscles are attacliCMi to 
the hyoid hone, and the hyoglossus muscles are present in oil 
Marsup.ia]s except 

, , ,2. Tini‘ sterno-hmialis inuscle 'may aidseih‘Oiir i'l'ie;'[)]atysina l;>y 
.splitting. 

, 3. The characters of theVmouth.. and. epiglottis a^reAXii'y; va.ria.ide‘. 
in tiic 'Marsupialia:, a-nd I .would urge tliat they be lidded to , tliose 
at preseiit in use lor purposevsc^^^^ 

4. The right ain-icular appendix is not always Ivifid, as stated 
l)y Owen, and sometimes the division has .no relation lo the 
ascending aorta, 

0 . W'hen a, special, gastric gland is present, the abdominal 
branches of tiie vagi are very numerous, 

(). 'The Polyprotodonts ha.vo small parotids am! large snb- 
maxillaries, but tlie reverse is the case in Oiprotodonis. The 
largest glands are presc^nt in Ihailrdagm. 

7. The thyroid isthmus and anterior Jugular veins are only 
found in T^^khosunhs ridpecfthi, 

H. The postcaval vein eove,rs the aorta in all Ma-rsupials except 
Phmcolarctos ciuereuB and PeUmriis tmjaanokJns. 

9. The vagus and sympathetic nerves are fused in the neck in 
all Polyprotodo.nts and some Diprotodonts, but tln^y a.t'e separate 
in a few Diprotodonts. From the examination of tiiesci nervns 
in all classes of vertebrates I have come to the conclusion that 
tlio former is the more primitive type. 
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1(1. i lie I N>lj|nHvtoilonts hav tnove cbaracters coiiunon to all 
genera than the j’tiprotodonts, ^Arid they retain primitive cha- 
ra4:'.t«;:‘rs i.n tmigneSj intestinal, tracts, t-liyxiins ■glands, and 

nervous systems* . ■ " ”'■ 
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: : ^ ■■:■' ihd''': "Wlpii t ' Boc. Lbh;3'';;L9iL';';';; 
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THE VISCERAL ANATOMY 'OF THE MAIiSUFIAElA. 

19. WiNDLE, B., & Parsons, F. — “On tlui A;i'ia,toiiiy,of 3Iaempus 

rufiisj’ Jour, Ai,iat. Phys. xxxii., jS'. H. xii, pp. IIJI-- 
134, 1898. 

20. Flower, "W. H.— “ Oh the Organs of I'ligestion in .Mann 

inalia.'l' Medical Times a, nd Gazette, 1872, |>p. f)4i>“(?47. 

21. Ea;!rmmER,--C. E. Soc. Biol. yoL 78, p. r)3»5. 191 o. 

The papers by Carlsson, Osgood,, and myself contain e:xii'.M,isive 
bibliographies. Owents article on the Marsiipialia i:n Todd’s 
CyclopEedia of Anatomy and Physiology ’ (‘numerates tlie older 
pajiers. The external characters of tlie Jliprotiiilonts hitv-c' ].)een 
described by Pocock, P. Z. 8. 1921, pp. nOl-bOB. 
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jmimmom and notices. : ' - 

October IStli, 1921. 

8ir H. F. ilAiniErG K.liE., Hc.lX, Vice- President,', 

in the Chair. 

The 8:i':cin';TAR\ read the following Report on tlie Additioiis to 
t!ie.8oc!it;>ty’.s ,'M'e.iiagerie during the months of "May, June, July, 
August, and S«*pi.einber, '11)21:— 

. m;ay. . 

'I'he registered snhlitious to the Hoelety’s Menagene during tlie 
nund h ui May vV(M*e dOT in munher. ()f those dO wore a c<|ui red 
hv preseuiation, 2t>r> were deposited, 18 were juirclinsed, 11 were 
r<!ooi\od in e'u*hang(‘, and 1.2 were luvru in the Monagorie. 

11io folicju ing may be specially inoutiono<l : — 

2 i h<"f*taiis (( 5 , .from Ha.rgeisa, Bomaliland, 
pro'semt^’d by Major K IL Ward, R.M.A,, and Lieut. A. M. 
Hui.ehiuson on May o(Hh, 

2 Ihyras ( harhara) iuid I Kiukajoii (.Polos caiidivolmilus)^ 
from Ambalmna, Colombia, presented by Henry C. Vaughan on 

Mjyy ITllU' 

4 Crab-eai.ing Logs (Cams thou,s) and 2 "White Amphisbaenas 
{A oipJds^nvota Alorro Ycdho, Brazil, presented by 

CeorgeLdmlmers, :C.,M.Z.B.,;on.; 

2 Small Egyptian Jerboas {Jacnkis jamlus) from Giza, 2 "Large 
Egyptian J(n‘boa.s (Jmuhm orientalis)^ h<m\ Alary ut, and 2 Four- 
toed Jerboas {Scarloo^ns teiradmtylm), new to the Collection, 
from Mtiryut, presented by the Giza Zoological Garden.s on 

' ^ y':'' y'd;t-'vJDi!?.i3.y:;y ^ 

'■■The^Vegistered :;idlditibn84oTbe':'Society,%;Men^^ 

,inOnl}lr'c)!':j4:iB«''';Were\'399AiC.'nthbb®L;y:';pl;^ 

; by tf / /i ' 'lysreG 

Butmese Pig^ailed- 'received in 
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A female Black Leopard (.Fells prmhis) a,rid n j,jeop;:ii*d4.Ja,t 
{I\ hengalensi^^^ from Thayetmvo, Biiriviaj presented l)y ]\!r. J. A. 
P, Stiia,i‘t. 

3 Persian Ga„zelies (Gcmella sid^g 2 iUifrosa) aD,d a- ( tmeliirs 8lH3ep 
(Oris fmemkd'U). from" Persia, presented by 8ir Perc}' (Jox, 
K.C.M.G.f Oapt' B.. E. Oheesman, O.M.E.B.,.and Mnjor Daly on 
June '6th. 

3 Aiiiericaii Bluebirds and 2 Baered ibises (//ris 

eetlmpica), ])red in tlie Menagerie. 

4 Ea,stei*n PaiudiseAViiydab-birds (SUgcf^yeiira paradisea rer- 
re(ituvi) and 4 East- -African Colies (Oolkis (dfmis), both new to 
the Collection, presented by Mr. W. G. Keeping. 

1 Greeidand Fa, Icon (Hierofalco candicans), captured a,t Jdoneatli, 
Penibrokeshire, and presented b}'" Col. Cecil Spence Colby, C.I\i*(J., 
D.S.O.' _ 

A large collection of North-xlrnerican reptiles and batrjudiians, 
including 10 IIoiTid llattlesnakes 2 Copper- 

heads (Ancistrodo-ii contortriAi)^ and 3 Moea.ssius (Ancktrodon : 
piscvmnis)^ presented by the New Yodc Eoologitxii Society. 

: : A./ Striped " Tree-Frog ' (Megalisalm fornasimi), new do, , the 
Coileetio'ii, 'from Zanzibar, -presented 'by--. Capt. "W. H. Ingrains, 
F.E.B.t 

' " : July.-/' ■ 

The registered additions to the Society’s Atenagerie during the 
month of J uly were 1 80 in number. Of these 112 were acquired 
by presentation, 20 were deposited, 1 was received in excliange, 
21 were purchased, and 26 were born in the AXenagerie. 
Thefollowingmaybespeciallynientioned:*— 

A collection of Alaitimals and Birds inchidiiig 1 Serval (Fells 
8er%ml)i 2 Spotted Hysenas (Eymna crocuto), 2 Harnessed Ante- 
lopes (Tragelaphm scriphts ) ; J Collared GuiDea-fowLs ( Xtvnnda 
m.deagHs), % Marabou amnieniferits), 1 Ostrich 

(Sirtd?no cadelus), 1 Black-necked Growned Crane (PmleHrica 
\'pFvmimadj.OhGm^ Gambia, presented By 'H.E. Cla-pt.' C.. II. Armitage 
''.OB', July; 19th, V 

1 AXalaya.ii Tapir {Ihpinm indmhs\ horn on July 14 tin 

2 Nylghaie (Boselaphns tTagocmndim)^, born on duly 5 tin 
2 Gape Hyrax (Ihjmx capensis)^ born on tluly Blst. 

1 Great Kangaroo (Macropns giganUiis)^ I Ihsl Kangarot) 
(2Iacropus rufu^^ purcluised on July 6th . 

1 Pygiuy Flying Phalanger {Acrohaies pygnimi)^ new to the 
Collection, deposited on July 6th ; 1 Noisy Bat {llattm TO€lfiean,s\ 
new to the Collection, from Kuala Lumpur, presented ])y C. Boden 
‘Kloss, Esq. ' ' ■ - 

^ 3 One-Streaked Hawks (Asttirinula monograonmica) from the 
Northern Province of Nigeria, presented by Jl, B. 0. Stephens on 
July 25th. 

purchased., 
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Acoitst. ■ . ■ , 

!v,jA!F.U‘r' 0 (i jiildiilovKs to the 8oeiet.y\s M^enagerie cIri:riiio* ..tlie 
iiioiif.il of AugiiNl:. u’ero ih'Vl in Of thase hi were a,eqi'iirecl 

bj |'H‘ei4*'Uij!l'ioij, 42 \ver«,.i de|'a\sik‘.('l^ o' wivre reeeiv'6(! in exclia.rio'e 
IM purrha.^i'od, and l^AV.ero born in iliO' A1in;)agerie. b 
14jo idUouabig iiiaydio 'SiETna'lly :ini:niira^^ , , " 

A, i<Mo f,M‘in<:‘i|;);iliy from Kew (bdnea/and' Arm obtained' 

by '4ii\ brost, :ind eompri^;ing' 'a few' ■iiruiiinala.aind reptiles and 
about idtJ biriis. im^luding four species of J:brds-oO]Au‘adise,'some 
rare OoVi'S a,nd Pairoi-s. The fo-llowing species, are .new , to our 
< AlhM‘i 1 ( 01 : d Ora 1 ^ 0 4' routed hharit-ldgeon {PiUopm aurantii- 
4 Sb'pbani's UiHam-winged Pigeons {Oladcophaps stepikmi), 

I Lt‘ssi‘r Wdute Pohshawk {AMitr 3 Red-bellied Bails 

{hkfkpK'orfii^ f'ff.^tr(nfdrf'iitrk)j 2 Brown-billed Brush-Turkeys 
( 7b/rya//ns /a.sv//’/>s//*/sb 1 Audioina K,ing~Pnrrakeet (Apm<?7inctus 
H Nbav (Juinea TiMa-apins {hhnydnra notm-giilnecp)^ 

1 Sf.riped C b‘cl<o \U*^T.kn |nu‘chase(l on August 27th. 

A <*uj}echdin td‘ Mammals and Birds from, Para., including 2 Red 
Ih’ockef.s (Mtiiama 2 (Jrn, locating Raccoons (Proeyan can- 

rr/ror/rs), 2 !\lagnari Htorks (hhumofm mmjuari), 2 Cocoi Herons 
(Jr/Zcf/ c/ico/), 2 Hcarlet Ibises {fkulmhmm ruber), and others: 
])iu‘<dmsotl on August 9fch. 

1 Let hce k\\UAi>\m {Oahmkehe\ and 1 Af art -Hog {F/iacocha;ru$ 
from S. Africa, deposited on August 31 st* 

1 Fintds-biileti Bull ml {ASplzlrns canifr()‘ihH)n, ml 1 White-winged 
Alynnh {fbd'mpHHr wmorimla), .new to the Collection, from 
Abinunin prt'senteti hv »L .I>» .La Touche, O.M.Z.S., on August 
Itltln 

I XigtM'ian Hare {Lepus ctompttH\ new to tho Collection, from 
Kano, N* "Nigeria, deposited on August 11th. 


Tlie rogist.(n‘od mlditiong to the Bociety^s Menagerie during the 
tnotdd^ of Bepinmhor were 131 in number* Of these 5h were 
lUTfuinal by prasontatioib 5^^) were deposited, 14 were received in 
,v0xcliiiiige, it7;wer0 p«raliEsad>'Ahd:..,4;W#'e:,;born;im 
\'b;Th«^''l:>lIowlng;Aiiay,,,.l:m'Sp^laily:- mentis 
'd: "1 : ■ A,'l:;yisi:n inn; ^ ; Cidribi ' ,■ ( Opwfte- feemr; .Mbhya;''; ;:Cb|bgyJ'': 

;,:EbAlfi0a,a:ie|Hmted'on:;itofeeniber;4M 




an 









886 


THE SECEBTAllY AHBITIGNS TO THE , MENACSEIilE. 


■I\ir. E. (:L BoitlengeEj F.Z.B., exliibitecl, and inadcj remarlis 
upon,' pliotograplis of a Common Grfiss Sna'ke 8'wallo\viiig ti 
Yiper. , 


'M,r..E. Martix Duncan, exliibited a series o'f cineio/i- 

tograpli tilmS'O'f 'Miarine Animals, and a-sked tlie Society to accept 
the series for its Zoological Film Library,. 


Mr. J3 .oS:eth-Smith, F.Z.S,, exhibited a series of photographs 
of the Sacred Ibis nesting in the Societyts Oordens, and sa.id that 
tlie last occasion on which the birds had bred in tlie Gai'dens 
in 1877,' as recorded by the late Dr. P. L. Sclater in •• Ti,ie Ibis' 
(1878, ser.' 4,wRd. ii. p. AAO). 


; ; Prof., G. '.E lliot S'mith, F.ILS., F.Z.B., gave air {ie(?oi!:nt' of tlie 
babitS't'of.', and / illustrated; his, remarks.' ],y 'a. yeries'j)!' 

photographs of living specimens which had been taken l>y 
3.1'r. W. E. Le G-ros 'Clark, F'.Z.B..-, in'.BorneOvh 


November Sth, 1921. 

: : Dr. , A. S.mith W o.onwAEU, . F.B.S,, ‘V ice-Presidenfc, ■. 

. in the'Obair.- . 

. Mr.' E doaR' , P." ^ C,HANOE, ..gave ' an account; of 

his investigation of the laying-liabits of the: Giiokoo ((hrulvs 
canc'ms) and the life of the young CkicdiOOj axul iiluvst his 
remarks with s striking .series of . 'ein'en.tatogmph 'arn.1, photo- 

graphsp' '';";/ ,'h/,';'/, 


..November ■22Rd, 1921.; 

,':,:;;/r';:'ProfrE.,m^^ 

in tlie Chair. 

The Secretary read the following Beport on tlie Additions 
to the Society's Menagerie during the month of October, 1921 : — 
The registered additions to the Society’s Menagerie diuang the 
montli of October were 147 in number. Of these 48 were acquired 
'by;:presep,tAtpn7,,;36/#ere;Mepo?|fi#;lS^^ 
/3i:^wer^;:guhoh|sed,';#hd;;:;||/w 
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The followiD^^' Dia,j he speeifilly nien.tioBed 

1 .I'josiiirt/ii’s (i^erodwtims potto) from 'Iloriii, Northern 

Trovii'ices of N%e!‘iaj presented 'by d'. Jl. (1 Stevens, Esq,, on 
(,)(?tober iJ'ltl'u 

2 .M'aholi (jhtJagos {Gnlt/go from Pretorij:i,'''recei;v'ed in 

oxeli Jingo. 

2 Snowy <,)\vls {JSpefett S(R^wiZ/<^m),'froi'n:N(ni]'ieru']:>af!in’s Jjand', 
presell tod lij Henry '^Foke M.nnn, F.R.G.8., on October 8tl'i. 

I. Bjilvin’s J.h''sy.('>i'*-l::nl1ef'{/Ch:ii’a,ssow' {Alitmi mlvin-i)] f.roin Ecuadoi*, 
now to the (Jolhxdhon, dejiosited on October Ilth. ' 

2 l.{iegnl Horned Lizards {Phrifii(m}m^^a from Arizona, 

presented ly E. Nevvitt O'n" October 17tlv. 


' 'Mr, ,A,. S. I/E Bo'ijih?', exh,il)i.te^^^ jind made remarks 

npon, a series of hintonnslides illustrating tlie onvly life-history 
of OrnlfltoThpochim, 

Dr. A. Smith ’Woodwari), E.ii.S., 'Y.F.Z.S., exhibited, ami 
hnnlo remarks iqvon, Ji Hunnin >Skull and <ither iTnnains fiami 
Ih'oktm ililh Noiili lUiodosia., upon which he ha<! founded the 
s|>eci(^s lIooH) rko^UHiojinh. In conipa.i'iug the Rhodesian skid] 
with a. Neanderthal skidl from La, Ohapelle, Dr. Smith Woodward 
stated that- i.he fonnei* may ]»rove tt> Im the mcvt grade after 
Neandm'thaJ in t!io ascemliug series. 
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Fig. 77i }>. 87J . j 
Ailurm Fig, (55, p. 589. i 

vitydf/dj Fig. -19, p, 516. i 

Atahhuif/.: r///e<ivw, FigH. i.9, 21, pp. 56(5, ; 

540. , ■ " ■'■'.* ' I 

Aoiij/.v vapivisis, I'igs. 19, 21, p|). 56(5, 
540. 

An! nH felmm, Fig. 46, p. 512. 

Atvlcii atv)\ Fig. 42, p. 504. | 

tjyh^iiicenx, Figs,: 67, 41, pp,' 4.98, '■ i 

506. ■ ■ 

Aufoimeam nijai^ya>, 1?1. V., p. (575. | 

iUttHta kauglAoni, Fig. 68, p. 662. i 

pm roll. Fig, i57, ]). 660. I 


'DeHch'olmjiis vmuHn, Figs. 70, 74, 75, 
77, 78, 79, pp. 855, 861, 862, 871, 
876, 874. 

-Dwpnodoti adth'ewd^ F4g. 60, p, 651. 

Fig. 63, p. 654. 

■ — uAhiojy^, Fig. 65, p. 657. 

microrIi//nahi{y, 1^’^ig. 3(1 p, 658. 

— oA)orfn\ Fig. 31, p. 652. 

— ~v .sy//5m'/, Figs, 2<8, 20, p, (349. 

— . wato?5!,;Fig, '32,'p. 653. 

— - woodwarBly Fig, 34, p. 655. 
I)Mdph^s ' 

imrsupialis, Fig. 77, p. 871. 

Dimtherhm g'p/antmm, Figs. 1-4, 
pp. 527, 529, 530, 532. 


('amjao mlm, Fig. 48, p. 514. 

(■aiiieAdns idoiovh, Fig.s. 67* 45, pp. 498, 
510. 

(Janis hmpHlmm, Fig. 64, p. 588. 

€ehi(i^ (tlhij'nmfi, Ji'ig. 40, p. 501. 

/(A'uellm, Figs. 68, 39, pp. 499, 

Chmi\}uiitJkwhji(la,W\gs, 27,31, pp.806, 

Ohironiys^, Fig. 08, p. 745. 

Uhlu i>u/(i()phoru% Fig. 12, p. 635. ' 


I Kmjjihpm I^ig. 41, p. 667, 

' — - — parvm, Fig. 46, p. 670- 
•*- — muroidea, Fig. 42, p. 666. 

-- — h'igadiee/m, big. 42, p. 6H6. 
Kniijdumnm plfdgapy, Fig. 44, ]). (>71. 
Miditthkdon Fig. 45, p. 673. 

Emimop^ newkmi, Fig, 39, p. 663. 

(ddago crassieaudata, Fig. 69, p. 747. 
Gale l-f’igs, 27, 30, 33, pp, 806, 
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Hap(ik jacvhus, Vig. 50, p. 518. . 
Huploehrmiis tzr(f/v/ro.so;??a, Fig. 25, 
p. '714. 

------- Fig. 2t>, p. 711. 

— ‘.aMf Uns, Fig, 14, p, 699. 

— hreviceps^, Fig, 0, p. 694. 

- — — erlcotcenmj Fig. 17, p. 704. 

micmostomuSf Vl. IV., p. 675. 

— ~fiiscot(8ni(ki('S> "Fig. 12, p. ()97. 

— *" kderisiriga, Fig. 18, p. 705. 

leptiirm^ Fig. 22, p. 710, 

— lend sous, "Fig. 26, p. 715. 

- — ■ lonppes, PI* V., p,' 675. 

Fig. 24, ,p.7i3. 

Maerarhj/nvhnSf ¥ig. 28, p. 718. 

— — Ttiaerosioma^ PI. IV., p. 675. 

: — • -»'it4«'»o)?f>?f//.‘^,;Fig. 21,' p, TO'S.; '' 
'Fig.;' 20,;p. 707. ■ 

- — : rnwreniodmi, Fig., 27, p.,7I6.' : 
mierosiowayFlg. 10, p. 694. 

6, p. 691,' 

— ^ placodant Figs. 1, 5, pp. 685, 700, 

— pkff/lotmki, ¥ig. 19, p. 706. 

polpstif/ma, PI I., p. 675^ 

: — prmorljitalis\ PI. III., p. 675. 

— sea‘/asoiafm , ' Fig. 7 , p. 692. ' 

“ suniii% Fig. 8, p. 693. 
difinknis, Fig. 5. p. 690. 
splu/'7'odon, Fig. 16, p. 704. 
t^pilorhpnahus, PI. VI., p. 675. : 

— — hfdyatusj Fig, 16, p. 698. 

— — teiemtlpmaftf, Fig. 4, p. 685. 
nrotemi, Fig. Jl, p. 696. 

p. 675. 

Helicth eveeekk Figs. 14, 15, pp. 475, 
y;;v;:477, ;'■■■;' 

pemmaki. Figs. 29, 65,38, pp.810, 

823, 828. 

He/utpcda^o demhhffi, Fig. 69, p, 747. 
Hpdnctk mmniUcollk, Figs. 19, 20, 
'pp. 536, 538. 

Momjx, Fig. 17, ]>. 481. 

capenak. Figs. 29, 34, pp. 810, 

Li(</olkrh' itijimatm^ Fig&. 37, 43, 44, 


hamkdipidpodes amiandidep P'igs, 'I, 5, 

p, 585. 

. LmnelHpaipus hombai/ensli^, Fig. 3, 

p. 582. 

, Figs, I, 2, |)p. 580, 

■.581, ■ 

Lamrlmius laiifronfi, Fig. 23, 597. 

Lenmr calki, Figs. 66-611, pp. 743"-745, 

. 747. 

— fulvii^, Figs. 68, 69, pp. 745, '747. 

— rufifi'ous. Figs. 66, 67, 69, 

pp. 743, 744, 747. 

macaco, Figs. 67-69, pp. 743-745. 

747. , ■ 

mongo;:, Figs. 67, 68, p]). 744, 745, . 

— ^ — ruhmmler. Fig. '67, p. 744* ' 
Leoniocelyitu, Fig. 5i.,p.'520.' ' 

Lckinn(p>fi kptodon, Fig. 29, }), 721. 
Upoupumii ieihiopicm, Fig.. 27,. p. 78.5. ,,, , 
— d>imtfdins, 'Vlgs.. 2!., '22,', pp. 778,. 
'TTO.'.-' 

■ — 2 .. , Uapchardi, , .Figs. . 28, 30, ',31, ■ / 

■ ;-.'.-pp.785,'787,,78a " 'v; 

'• — - eUiptkud Fig,' 36, p.' 795, ' , 

35, pp.'79'2, 793, . 
graMido}iHs, ¥ig, 35, p. '793, ,". 

Fig, 37^ ,, 

mmaidimiem, Figs. 32, ,33, pp, 790, ' ■ 

■ .. 

/imfdfiguS(xmem’‘i% ' Figs, 23,'. 24, "■ 
pp. 780, '781. ^ 

ftcinnnmf 'Figs. 28, 29, 'Pp, . 73*5,; 

786. 

yi/fir)Hdi.% Figs, 25. 26, pp. 782, 

■/■'78a 4:;' ;■■'■■■;■ .7'':'''; 

•“ — cialof\ Fig, 20, p. 776. 

I /y/w/Z/s, Fig. 69, p, 747. 
j \ Lnimdiitm, 15, J0,'',''20, , ", 

Jg/Modon paiagoniciis, Figs. 3t5 3.5, 
pp, 812, 823.' 

Maempm hmncfli, Figs. 70,77, pp. 855, 
871. 

■• ■ ■ -pp-rjgiffgftmd :Fi:|I''^^7i;,;,,:p, ■^■'7 ■';’:'. 

Marmom ckgann, Fig. 77, p. 871. 
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Mx'{i>dt)hip'i-L\' pp-gnuens, Fig. 1, p. 843. 
Meles "uiehs, 14, .10, 05, j:>p. 475, 
" 479, 580. ' " ■ 

McUivorti raid, Figs. .1.4, 17, pp. 475, 
481. 

''54g 14, 18, ]:)p. 4-75, 483. 
— ■mrg)liU'ha, Figs. 20, 36, pp. 810, 
824. 

M(ixu‘hlrui!, opossma, Figs. 75, 76, 77, 
,pp. 862, 804, 87F , ’’ 

Mi/dtms rarikeps, Figs. 29, «37, pp. SIO, 
820. 

Mgstax umduSi Fig. 52, |>. 522, , 

Nefrm/srm inter mid Im, .Figs. 18, 19, 
,p. 772.' ; 

.Nestling fea.tliors,',Figs. I-14v pp. 012, 
.■014, 610, ' 019, '620, ,622, ■: 624,' 629, 
„ ,637, ,638: :P,k: X.-X,;p. 609.' 
Ngdiednm Fig..-69,- p.--747. 

Ongdmg^aic IwnMa, Fig. 70, 'p. 855..;; 

Otn jdaenjux. mleviMr ««,, Fig. ■ 1 , ' ,p. . 679 , : ' ■ 

Paieingihps piaigmniu, IZig. 40, p. 665. 
Paratetraiii/diNif trimiatis, 'Figs. 42, 43, 

pp, 801,' 802. 

Pemnieleii ohemh, Fig«. 72, 75, 76, 77, 
pp, 859, 862,804, 871. : p 

Pvriduiieas Fig. 09, p. 747. 
Pdaurun hrexheps, 16 gs. 75, 77, pp. 8fi2, 
871. 

pupuanui^, Fig, 77, p. 871. 

■ ■ - i^dureio^, Figs, 73, 75, 77, pp. SOO, 

'862, /874.:/;;;/:Z 

Pha/anger maculainri, Figs. 22, 24, 
pp. 595, 000. 

BTlV 

Philander lanhjer, Fig. 77, p. 871. 
Pithevla mkmas. Fig. 47, p. 513. 

:,4v556F;:'55i'^:llv^ 

pp. 597,* 603, 005. ' 


Pkdogale mdipcs, Fig. 33, p. 819. 
Podapolipm ahaxomi, Fig. 41, p. 800. 
Pieeilictis, Fig. 17, p. 481. 

Peecilogcde eilhinmha, Figs. 30, 32, 

pp. 812, 817. 

PseudoehmiB percgrimis, PI. V., p. 577 ; 

Figs. 22, 24, pp. 595, 600. 
Psetidofropheus tropheops^ Figs. 2, 3, 
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AB.STIIAOT OF THE PROCBE DINGS 

OF THE 

ZOIILDOIOAL SOCIETY OF LONDON.* 

May loth, 1921. 


Dr. A. Bmitii Woodwahb, LL.D., F.R.S,, Viee-President, 
ill the Chair. 


Sir H. 'F. llAiaiEE, F.R.B., exhibited, and made, re- 

iriark'H iipori, a. nu)Mnte<..l .specimen of RMnoceros sondaicus, ■ 

Mr. Titos. CiKiOtAEB, F.Z.B., exhil>ited, aiHl made remarks 
sipori, n serii's of |dH)fo^ma})lKS of the skeleton of an old male Kivu 
Cloriila {(toriUa gorllia Matschie), the property of Lord 

l'ioth.s(.‘lu'lil, ami iilso a series of photographs showing the milk- 
dentitioii in t.he skuli'of a yoting A.friim lillep.bantf. , 

(>n iadtalf of Jaird .ll{)tl.t.s(d.r.ih1, iMi\ . GiieraeI) e.xiiibited the' 
iiiouidaal : specmueii of tlie. Kivu Gorilla (mounted .by Messrs. 
.Ilowla.iai ■'Wn.i.'fl),'au<,l stated tlmd if difibred. from the other races 
of, Ciordla. oxteritaiij by '.Its long- thick pelage, intense black 
coloviri,tig, jind la.rge fleshy |u.'atubcwn'ce'on tlie top .of .the head.* ; ' 

Mr, 0. fSmnHMiTiJ, exlubit6d„.a .series of skins and^ 

photograplm (^.f some polyandrous Birds, and described, .their 
mating habits. 


Thw A!)Birnct h pablished bj the Society at its offices, J5oological Gardens, 
HegOfit’» Park, N.W.t <m the I'ueaday" following- the date of Meeting to which 
it ndbri. It will be mmdt along.- with.. the..,* Proceedings,* free of extra charge, 
to all Krilim'K who subscribe to the Publications ; but it may be obtained on the 
day of imhliealkm at the price of Si^spence, or, if desired, sent post-free for 
tl» gttiii of ShiiUn^B per annuin, payable in advance. 
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I)r. Chas. F. Sonntag, F.Z.S., exlabited, and made reimmks 
upon, some abiionmaiities in the Ca.vnivorji, 

M'r, L. T. IIoQ'BEN, F.Z.B., and Mr. E. A, 8, Paul, exlvibited, 
and made remarks upon, the effect of Pineal Gland administra- 
tion on the piginent-ceils of Frog Tadpoles. 

Mr. R. I. PoGOCK, F.R.S,, F.Z.S., commonieated bis pn.per on 
‘'The Auditory Bulla and other Ci^anial Clriracters in tlie Mus- 
telidje (Alartens, Barlgers, etc.).’’ 

In the n.bsence of the Autlior, M.'r. G. S. Tiiapar's p'lper “On 
the Venous System of tlie Lizard, Varanas heiigalem Daud.V 
was taken as read. 


The next Meeting of tlie Society for Scientific Business will lie 

held on Tuesday, May 24th, at 5.30 p.m., when the following 

communications will be made : — 

The Secr'etary. 

Report on the Additions to the Society’s Menagerie diirini*' 
the month of April, 1921. ' " 

CiiAs, F. BoxNTAg, MJ')., F.Z.S., A.na.tomist to iih o 

Tlie Coiiiparativo Anatomy of tlie IVmgnes of 1.lm Mam - 
'malia.--IV. Families o and 4. Oehidm aii(f‘''llr{paJi(hr. , 

R. Broom, F.R.S., (J.M.Z.S. ' ■ 

; On some new Genera and .Species of ■ AiKiniodont RepiRes 
from the Karroo Beds of iSouth Africa. 

R. ,1., PococK,. F.R.B., F.Z.S. ' ' 

External , Gliaracters of ■ some Species of ' 'Lt(,tTifi(£ 
.'(Otters),, ' , 

Ch W.^ANi)Rji;wg.,,J.).Bc., F.R.S., F.Z.B, ' p,' 

Koto; on the B>knll oi the '''British 

Museum, ' , 
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The follow'iri;^ Pripo’s have been recoivecl : — 

Dr. C,h F. SexNTAn, 

I’Im' lJo!i:ipiir.‘d,iv«.* A natieniy ef the jveela {J^ha^xolm'ctos 
civeirre.s' ) arui t.iH‘ Vulpiiu'. IMialtvngei' { TricJm>Hrus rulpecfda). 

,11. I. IhH-ocK, F.K..S.. F.Z.H. 

Tiie ITvienial (Jliaraeters o.l‘ tlie Kojila {Idimcolmrcios) and 
Nonie roladed M'arsnphils. 


11 h‘ ihil)liea.tion (J()in!nittoo dfssire to en.li tlie attention of 
tliose who jnavposo i.o olter Fajjers to the Boeiety, to the great 
:inei‘eas<‘ in filaM’Ost of paper snid printing. Tliis will render it 
rHM*.(\ss!ir3* for tila* piassent l.lrit pjiperw should lie conchnisisd and 
be limited so fjir possible to tiie description of new results. 


Clr>iiirnvi!'iic{'itioiis int.ended for the Bci-enti,{ic Meetings should 
lie i'irld,ressf:*d, t.o 


p. cha,:i:.m;e:eb mitchell, 


Zoo,t.r)on:,:An SocuK'rv oe IjOnuox, 

l.i;i’:cjnN'i’’s I..^A,rtiv, ,l„A>NnoN, I^VW. 8. 
J% 17 lA, 11)21. 


T^^rn'etary* 
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A15ST!{,A(rr OlO toe 


PllOOIOIODINGS 


(IK TIIK 


ZOOIiOUIfJA L 


SOCIETY OE LONDON."- 


May 24th, 1921. 

E, W. M.AoBiUDE, D.Bc*, LL,]..),, F.R.B., Vice-Presideiitj 
in tile (Jliair. 


'.riio reod a. Report on th(3 Additions to the Society’s 

^lei'iJigerie d/ui'ing tiie month of A.,pril, 'I92L 

Miss 'Ll !<]. ih!KE.sM:AN% \F.E.H,, exhibited, and made remarks 
upoin a scjric‘s of la.iiteni“Stide.s illustrating the habits in the 
lairva! stiagf* of the Ilydropsycliiilai (Snare-building Caddis 
Worms)* 

.Major S'lLiNiii'JY S* exhibited examples of three' 

N'l'a.’c?.! i‘s of Je,rhoaiS — Jacidim thmulm orientaUs^ 

{'iud iShttiwnw tlie' -lattei.* being the iiivst' living 

evoi’ brought to 'E.nglaud, ; and made Temarks upon 
tilm ‘liHtril'iid.-iou of the three species in Ho.rtli Africa*' ' 

W". .AnueK'W'S', ,F.E*S*, B\i5.B.,',gave a rimmw' of , .his' 
|,«i.|ier ** On t..he' Hktill of Dlnoilwtmih iflgmUeum in the British 

Momamn”'' A 


** 'i 1 d« AlwI.riift in publbhed by 'the Society at its. offices, 'Zoological BardcM, 
Dark, K.W*, oy the Xiiesday following ■ tlie date:<)f .M,eetdng''to,wbicb; 
it rotbrs* It will bo issued, aioug with. the * Broccediiigs/ free' of. extra 'Cba'rge, 
(u 0.11 IATIijwh who subscribe to the Bubheatioas ; - but it may be . obtained .on.' the 
day of publication lit ' ii!» price of Bapemet br,, U , desired, ' sent post-free" for 
ihe MUH of btr P'Cr.amnim, payable in ad-vanc©.. , 
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Dr. Ghas. F. SonxXTAg, F.Z.S., gave a. resume of Iris pa.pers 
(l)‘''TI;ie GoinpJtrative Aviatoniy of tbo Tonguos o;i: the Riairi-' 
inalia, Fa-iiiilies 3 and 4, Oebirl» and llapa.lidfe,'' and (2) Boine 
Points ill the Aiiatoaiy of tlie '.roiignes of the Leiiviiroidea.” 

In the absence of tlie Autlior, Prof. 1:1. IbiooM, F.lt.S., (J.A'LZ.S., 
his papei', On some new Otmerix and Species oi: Aiioiiiodoiit 
Reptiles from tlie Karroo Beds of South Airica/' was taken as 
read, 

Mr. R. I. PococK, F.R.S., F.Z .S.j ga.ve fi resume of his p.^'per 
“On the External Characters of some Species of Lihtrinm 
(Otters).” 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, eTiine 7th, at 5.30 p.m., wdien tlie following 
communications will be made : — 

D r, Frank M .A]hapma ?^. 

The Distribution of Bird-life in the IJrubarnlia Talley of 
Peru. (Illustrated by Ian tern -si ides.) 

S. Maulxk, F.Z.S. 

'New India, n Drilid Ikietles. 

Prof, J. P. Him., F.R.S., 'T.P.Z.S. 

Exhibition of some M'arsupial End:a‘yos, esfiiHaa’lly tin?. 
Koala and' the ’Woral:rMi;, 

ll, I. PococK, KB.B,, F.Z.S. ' 

The External Characters ■ of thedKoala am! 

' some related Marsupials. ■ ■ 

Dr. C.'F. SoNXTAo-, F.Z.S. ■■ 

'.The: Comparative Anatomy '"of 1410 Koala {Phmcfdarcios 
' : cmereus) and tlie Yulpine .Phalanger 
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1'lie f:'^ 'll I Hen, lion (lortivniti.oe desire, to cn.ll the attentioB of 
those wl'io |'n;i)|H>so to oHVn* Pn.pcn’S to I, tie Hoeietv, to the great 
iii(*rensc‘ in the eost of n.iid j'lriiitiiig. 1'his will render it 

loieessnry for tin* |>r(‘sent t.lnnt papers should l:)e condensed and 
Ijo iitnil'od fn.]“ as p(.rssil:>le to tlie tlescription of new results. 


Cjr)iniriiriri(\ations intended i’oi* t'l.ic Seientiiic Meetings sliould 
hci lidflroHsed to 

P, OHALMEPS MITCHELL, 

Secretary, 

ZoonoGioAi. Sof'n-n'v of LoN:r)ON, 

liEcji'iNT’s Park, Loxdox, N.W. 8. 

May 1921. 
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Ai‘-KT!!.\n'!’ 01.’ THE I’ROOEEDINGS 


<»!•' TIIK 


ZOOLO.ilCAl, .SOCIETY OE LONDON.* 

lime 7th, 1921 


ih'oto l'\ f-f'iLi;, ^^oS,/Vi■ce•-P!'•e.sident, 
ill tlio Oil air. 


. 'M'ajt’.'ir SrAN'LKv H. Punvi-ut, O/B.E.^ exhiliitiMl, ariil made 

r«iiiark,s iija.m, soiiH> liv.itig s-peeiimais of Imthii and an 

o:xain|>1e of iheni. 


Dr. P. OiiALMBEs Mi'miKi.n, O.B.E.,, F.R.B., Bxhibitedj ami 
rrifoie r«>!{mrk,s n|K;>n, a |>liolo^i.‘;i|>]i of- the Daatli-maak of a young 
ClorilD,^ pi’f-^^'KiAniod to -I'.lr-* Sorioi-y l>y Prof, llinva-rd Mli-cgregor, of 
Ck'iliimbifi.' I'JidvrrK-ity, Kew York. 

"Dr. Pit AX K M,. CjnAi-*:MA'X" ga.vo a.n .a.ccDunt of the, distribution of 
Dirdd.ilV? in Iho 'l,''’rubitmha Va-llr^y of Peru, and illustrated his 
.roiuarlvH wh-h, Ji riunarkulde'sorieH of ■lantern-slides. , 

tlio .absoiiro of- the Author,- ..IVI'r. B,- M-AIJLI ids paper on 
Ninv J-jidibn,!, Ih^addes -was Ddaui aa '■' ' 


* IIiIk AhHt.r».rt li-'-|.mhli.Hhed by the Society at -its'ofllees, Zoo,lo'gieal Q-awleiis,' 
liegMil.V Fiirk, N.W.,:<-ih tlie /a-iiOBday following -the date of Meeting to which 
it refers. li will krissned,, along with the.* ■Proceedings/ Irea of ..ex'tra-, charge, ■ 
to all hcilowH who sulismbc to'ihcPublica-tionB; hut it may be obfcain'Cd: oti tdie 
day of puh!i<‘ntj«m at the jiH(?e of 'iSixpenee,' oVr U desired, -sent ■post-free for 
tin' mini of AV*r per at-mum.;payal^^ ■-,■- 
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Prof. J. P. Hill, 'F.R.S., exhil)ited, and marie 

remarks upon, a series of In:nfern-sl.i<les of some .Marsupial 
Embryos, dealing especially Avitli t.lm Ivoala Jiiid 

th e W omba,t ( ,/ Va«,s*6Y>?oa7.;?/.s‘ ). 

Mr. Eu I. PococK, F.'E.H,, F.Z.S., ga,ve a rmivie of paper 
on The External Oliarneters of tlie Koa.la, (M,(mMarelos) and 
som e r ela,t eel Ma.rs ii pia.ls . ' ^ 


Owing to the lateness of the hour, Or. 0. F. HoNMi'Aa’s pa;per 
on ‘‘ Tlie Oomparative Ana,fcon'iy of tlie Ivoa-Ia and 

the Yiilpine Phalanger {7hnchomriiS‘mdi)(mi^^^ ”ai\d Mr. 0. 1’ate 
Eeoan’s paper on “ The Oichlid Fishes of Ljike Nyassa ” vvei*e 
taken a,a i:*eiu.L 


The ' next Meeting of tlie Society for Scientific'. Biisiiiess will 
foe held on Tuesday, October ISth, i02T, at 5.30 r.M. 

A notice stating tlie Agenda for tlie M..'eeting w ill lie circnlat,.CHl 
eai'ly in October. 


The following Pa.per has lieen I'occ'ivcMl : 

R..I. 'Poco,gk,'F.R.B., F.Z.B. : 

The External Ghara-cters and (jlassificaticaiof 1.10^ M'listellchra 


CoinnuinicatiousAiitended .for the ' Bcio.nt,ilj,c Mneti,ngs should 
be^ addressed to ' 

, , .P.TJHAHMERB' M.'ITlillELL, • , 

Zoological Sooiety'of Lonoon,' ; 

; Rb'genEs' Fare, London, 8. ■■ 

■ ■ tPmm i4j5A, 1921." .a.' 
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AliSTRAOT OF THE 1'U00E1H)LNGS 

ZooLiKUOAL SOCIETY OF LONDON.* 

October 18tli, 1921. 

Hir H, F. JUimEii, 'K.B.E., 8e.D., F.R.B., Vice^Presblent, 
in the Ciuiir. 


'I'hi? Sp;fO,ii'ri'AH-Y r’ea..<l n Report upon the .Aoiditions to the 
Srnhorty’w MMitigime during the inontlis of June, July, A,ng‘Tist, 
ai:nl 8(:'|/d;e‘ii;il)0r, 11)21* 

jVI'* ,A,, (h IJ’fNToN' exh.il)it<:,H.l, urnl iiuide remarks upon, an 
<‘iiil»fyo AiViwiu Idlephant. 

M r. (1, I'loij'LEKcJKfi, F.Z.B., exl'nlilted, ’aiiih made remarks 
upon,' |ihol,ogra|>hs of a. (Jominon (Jrass-Bnak:o swallowing a 
Viper, 

M'r. F M'Airi’fN Duncan, h’.Z.B,, exhiluteda series of ciuemato- 
grapOs li'lmsof 'M'arine Auitnals, a, ml. aNked the Bociety to accept 
till'! serii's for if's Zoologk?a.i Film J;ji);,)'niry. 

Mr. 'I'h BirTrr-B.Mi'rn, lAZ.B., oxi'iihited a. se,ries of |;)hoiH')gra.plus 
of llm Baerod this m:,%sting in th.o Bimiety^s (hii,M(;iiis, iijui said that 
Dm* leOi oei'nstou om which t-fie Ivi rd s h ail 'bi.'ed lii/thiD’hirdens wars 
in IH77, as rtH*ord(‘d 'by tlm lai;e D,r* 'F. ;,L. Bclater iu, f'Tlie Ibis’ 
(ItSTH, F voL H, p, 



'I liLi Aimf.rncf, publiHhcd by the Sotnety at its offiecH, ZooiH^Ofjal Gardeas, 
lltEfriU'H lock, N'.W., OH ilin'FuHttday folhwiup* the dale of 1o which 

it. rrfVi’H. b- will be inKUed,' atiaig w.ith:t.h(v.‘Ih*ocu^edin^ fVtF‘ of oha,rge, 
t.u ail fOdiowH who HihHiudbiito ilhi Fublioatiorm on I ho 

flav <»f iiulilimtiim rUe flic or,; If dcisirocl, Hont post-free for 

thtD'^suirof .fe’ inuui ■ 





Prof. G, Elt.jot Smith, F.It.S., F.Z.S., gnve ;i,ii jirroimf of tlie 
balnts of Tarsins, nml ill nsl; rated liis. remarks l>y a. smios of 
pliotoiiTapbs of living .spc-HOiiiens wliich liar! l»oeii taJorn by 
Mr. W. E. Le Gros Olark, F.Z.S., in Emamo. 

In the absence of Ma*. Stanley Hiiist, F.Z.S., a oi' his 

paper On some new Parasitic M,ites/^ given i>y S. 

Maulik, F.E.S. 


In the absence of the Anther, P:rof. J. J.^lav'EAh?. j\li:)M,'ii.iiRr(,!:rrs 
pa, per ‘‘ Note on the Systematic Posi<'»ion ami i )istrilmtion of 
tiie Actinian, Sagariia lucm^ was taken as i*ead. 


The next Meeting of the Society for Scientific .Businerss will lie 
hehlon Tuesday, November 8th, at 5.30 t.m:., wfien tiie following 
couimiinications will be made : — 

Edgar P. M . A., M.E.Q.Uf 

The Laying-liabits of tim Chickot)' cmnorii^ and tihe 
Life of the young Guekoo. . 

"W. IIae SiU'iERit ^Fs, M.A., D.Sc. 

Evolntion witlrin tlm (Lmus.— ^Pa.rt J. I^mifirimepkikya 
(>S’|><DH/oAis), with I,)esta'i|;«tions of a. 'Niimlior (»f 
,,Pimt, 11. Leseription of Species (.A.lcyomiriaj tjilum ly f.he 
*'Sil')Oga’ E-Xjieclition. 

DraG iiAB. F. Sokntag., .F.l^.S. 

The 'Gompa, rati ve Anatomy' of the Tbtignes of fho Mara- 

: malia. - Y. Leniin'oiilea and Tiirsioidea., , V'l. .Siniaiiivry and 

Oiassiiication of dbe Tongues of the Friinate.s. 

R. I... PocooK, E.K.B., .F.Z.S . 

■ TlieExter'rad Ohara-cters and (Jia.ssilje.a.t,ion of i:.he Biustid'lilaa 



*» 
♦ > 


pel's \)',\M) heen m^eived : — 

(Joiil:!'! I'Mil-itUKS ic) tlit‘ V is(*era,l iVniitomy a,iid M,.yulogy of the 

i.U \V. i ). U. 

Tljcj oi‘ Ea,st Africa, aud its Future. 

,il„. 'MA'rsiiM’o'i’o. 

AIj.}(/alohj/r(ke .Ajulrcw.s aial TiUinoh g. ii.—A Keviision 
of idle i k'.uera of llyriu'oids fi;o,u) the Fayum, Egypt. 


Tke F'ttlilieatioii CoBimittee desire to remind Fellows 
that it is only by cotirtesy that they are allowed to 
bring gnests to a ScientiEe 'Meeting, For tbe present 
110 Fellow can be permitted to bring more tban one 
gnest to a Meeting, 

.I'^'ui'dicatiuu Oomu'vittoe desire to ea.ll the attention of 
tliose wIh') projio.se i.o olTer ]’\*i|.>i'rs to tiie Society, to the great 
iru*re'!iM» in thf' c.ost of I'ja/j-ser aiul printing. This will I’ender it 
n(>ci‘ssa.ry for tln‘ |)rcsrud., tint papers sliouid, be condensed and 
bt*. liinil.ed so i'a-r a,.s po.ssiI,>.lc to tiie descri|:)ti()n of. now results. 


(':}i'nni:'iiiin!c;itionK intended for .tli.e Scientihe Meetings should 
f'H,* jMh,lressiM,l to 


lA aiIA;j.M.EEB M1,T0HELL, 


Ec;»oi'...o«N:;A„:n SchmI'UW '<H'’ Limia>x, 

1 i.,niii3N'‘r^« PA.aK, hoxno>ii, .N,W.8, 


^S^crekmjn 



No. 221. 


AJiSTllACrr OF TIIK PROOEE DINGS 

OF THE 

ZOdLOGIGAL SOCIETY OE LONDON.* 

November 8tii, 1921. 


Dr. A., Hmitii Woo.D'W'ATii„), Yice-Pi'esident, 

in the Oha,ir. 


M'r, l,D L I’^oenfiK, F.li.S., a, of iiis p:iJ-per on 

D>;i;eriur( ()ii;'u*iu;iier,s iinVl C)la,s«ifieation of tlie Aiusteiidan’^ 

,ln iihsoiiei* of the .A.ntlior, Dr. W. Bae Sh.errif.f^s 
‘‘ vFnadu tioti vviltriti !-he thniirs.* — Part 1, Deitdronephthya (Spon- 
yrulm), witb ,l)('‘Ne!'i|ttionw of n. Nnmber.of Hpecies. .Part II., I)eh>- 
eiifit.ion of 8|„ieeie.s (,A,leyo.iu,u*ia.) ta.,ken by the DSiboga'’Expedi" 
t jirri,/’ Avars fa bni aa 

,Dr, ihiAB. I'A Ki„»M'NTA«, F.Z.8., gave a rhwmS of bis paper 

'I'lie i,.,t:,)nj|„»!irative ,AnaI.o,n'!iy of the Tongnes of the Man,),-' 

leaiia,, AA l,ii'*(»r('!roh}r‘a aJiri. Tarsoidea.' YI*' H'lnirinary and 

'<,.fla,ss,iiiention of tin* '.l\n'igues of tlio IbiniatesA 

Mj,% 'P. OifANcn-J, M.B.D.U'., gave 'an account of 

his' !nveKl.i,gataV>'r,i nit tiie .l,.4ayii:).g-habits of t,l„ie Cuckoo, (CPimdus 


.."d ^fhis A,'b8t,.riu;{, ih |,>tibl'islit‘r'!'by t.hcBoc'icty its oificos, i^Joologieal Gardens, 
ll4,‘i'i'‘4d,/8 ,l;bi,rln N.W.,'<,',tn !.riios(lay' fofh.iwiijg t,lHv date of Meeting t'o which, 
if,, rivIbrB. 'll , 'nil I lie issued, 'along ■nlt.b. the.* Proeeatii',ngs't free of ' extra 'charge, 
irt ».'ll ,l*''ellows wi:i(„)'S,ul'M'f'nlH'},t.o. tl'iePuhlieatitns; .but it may be,,ob'fca'ined oii.t^ 
day' id*' |M,i,bliea'tu>ii at, the 'price of or, if 'desired, scut p<,)8t-free 'for 

the eum, (y{\Su' 'S'hiPmy^ per uttnuun payable in advance., ■' ' • 
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arid the, Life of the yoniig Cruha^o, a.iid^ illnsta’iitfui Iris 
rema.i‘ks with a striking series’of cineiuahogra.ph iilins jind piiuto- 
graphs. 


The next Meeting of tlie Society for Scientific Ihisinoss will 
be field on Tuesday, .Noreuiher 22n<l, a,t 5.30 iXiVL, n'hon thc> 
following commuiiiciitions will be made : — 

Dr. A. SMrrn: 'Woodward, V.'P.kj.S., 

Exhibition of a 'Fossil Human Skidl from Broken 
North Rliodesia. 

Chas. F. Sonntao, MJ:)., F.Z.S. 

Contributions to the Visceral Aiiationiy and Myology of iMe 
AlarsupinJia. 


C. V. Hobley, G.M.G., O.M.Z.S. 

The 'Fauna of East Africa and its Ifuture. 

H. Matsu m;oto. 

uWegcdohyrcmi Andrews ami TU(mohffraiV^ g, ri. '.A ''llerisioi} 

of, the Gunei'a of Hyra.{!C)ids from Lie ^fhiyum, EgyptN 


The, following ,‘i:k,iper fi}:ns bee.n :r(.:}ceive«l i — 

J. St-Epii,isns()n, 'F.ji^.8 . 

Coiiti‘ibutions to the ’,lVlj,'>rpho'iogy, (Jla.Hsifittatlc)'n, a.,m'| 
/geogiuphy of Jj'idiaw Oligochjeta 

IV. 0x1 the dlSuse IToductiou of Bex uM Ceils in ' a' B|)ccies 
of (Fain. 

' ' 'V. Oil Drmmda jmponim Gontrilniticm to t.lie 

", Anatoniy of tlio Moniiigantridau ' 

. VI; On the Itelationsiiips.of t,he,(hriierat)f .AlciriiligiiKtriihn 
■" with, .'some Uousiderations , on . .'the O.rigin a>f ' TiMa-estria.'! („)l,igo- 
'■ 'chseta. .' 



7 


Tlie Publication Committee desire to remind Fellows 
tliat it is only by courtesy that they are allowed to 
lixiiig guests to a Scientific Meetings For tke present 
no Fellow can be permitted to bring more tfian one 
gnest to a Meetings 

Tlio Oojivmitl’.ee desire to ca.]I the attention of 

tiiosc} who }:)ropose to oiler .Pa,pers to the Society, to the great 
in tlie cost of pa, per and printing. This will render it 
neci'ssary foi' the present tliat papers should l)e condensed, and 
hf? iiniited as far as possible to the description of new results. 


(lorrviuiuii cations intended for the Scientific Meetings should 
be addi’essed to 

P. CHALMERS MITCHELL, 

Secretary. 

Zoono(iix.,:A.;n Socjieiw of London, 

RKGKN'r’s 'Paek', Ijondon, N.'W. 8. 

Nommher iHJh 1021, 




No. S22. 


AIlSTilAOT OF TILE PHOCEEDINGS 


OP Trts 


ZOOI.OGICAL SOCrETV' OF LONDON.’ 


Ifovember 22iid, 1921. 

K. W. ,M.Acl.>a.i.DE, .LMi.iS., \^ice“.Presideiit, 
ill tlie Oliair. 


M'.r* A,,. S* .IjK SiiilEE, CllVLZ.S,, exhildted, u.iid niade re,iiK:u*,lvS. 
soi’ios of laiitern-.slidos ilhisbraiing’ the early life-history 


f)r. ,A,. Smith: Woo,i.)wa.ui.), ■'IA 1.1..S., exlvibited, and 

uaole ri‘iiiarks upon, a .fliinian Bkull and other remains from 
Itrokmn Hill, Norl.h lUiorlesia, upon which lie inul founded the 
ihivin rhmleswimw. In. comparing the ,Eliodesifi:u skull 
with is. 'Nm’iidorti.i{il skull, from La Chapelle, Dr. Sniith Woodwa.nl 
tIudV the former may p.rove to be the .next gra,.de after- 
'Non Uilertha.l ill the ascending series. 


W'iili thm consi,ust of tlie ' A-uthor, ''the, coiirmtmication of; 
■Mr. C'h 'W'. .I'lcmLBM’s paper on 'rha Ifauna .of- East Africa uind'. 
iU was |H,;)st|ione(!. 


t Atet.i’nrfc m publ'talieci l)y,t.beB<.>eiety at its oHices, Zoological Clurciens,.; 
Bcgcijf » N. W,» ' mv the Tuesday -■i'oUowiag the date o-f Meeting t,o .which 

,ifc ndVrM/: .It wiir.b© issued, along withthtr* Peoceedhigs/ free of extra charge/ 
to aii hVllows'whosubscrihefco .the Publications; '-but i't may be obluiivetl on .'.the 
day of |ml,)!icattovi at .tlm 'priee of 'desired fsinit 

tbcAum t)f to per an u uni,' payable: iu.adYauce, ' 
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Dr. OiiAS. F. BoNXTAa’s [riper “ Contributions to the Yisc'erol, 
Anatomy ami Myolo.i^y ot* tlie Ma.rsi.rinaliaC ami Prof. II. M at- 
siLM'oTo’s Oil .\[e[jfdoh>yri%,v A.miraws ami .riicuiokj/rti.r^ 

O', 11 , — A. 'Revision oi: tlie Couera ot H.yrar<ii<is ironi tlar ini}' am, 
'Egypt/’ were taken as rea,«l. 


Tiie next IVteeting of tlie Society for Sca'entilic j.>usinesH will 
be lield on Tuesday, 'February 7tl'i, 11)122, a, t 5.30 f.m. 

A notice stating the Agenda for that Ai'eeting will biMdrenlated 
in January. 


The following Papers have been receive^} 

J. Stephexsqx', D.Sc., F.Z.8. - 

Gontributioii to the Morphology, Classification, siml Zoo- 
geograpliy of Indian Oligoebaita : — 

IV. On the diOaise Production of Sexual Cells in a S| Hjoies 
of Ohmtogaster (Fain. Raid Ida?) . 

V. On Drwwidft CcnitriiHitioii to the 

Analoiny of the IVIonilignstridan 

'VI. On tlie Relo.tion.sbips-of the (lenera- of 'i\lo!uJ;!gust.rii'la::‘ ; 
with some Ck:)i:i si derations (>n. tlie Origin of I’erresti'ial i'tligo-' 
elifcta. ■ 

R. :Rb,qom, F.R.B., G.M.Z.B. ■ 

On the Temporal Ai*choS' of tlia Reptilia, 


\ , The PisMicatioH' Couamittee desire to remiacid. Fellows 
that i't that they are allowed to 

hriag,; gaests to aBcieatihe Meetmg,' ; For the preseat 
BO: . Fellow ean , be ;peimitted to briiig, more thaa oae 
guest , to a : Meetiag., 
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I'hi* I 'uhlicMi.ion r!omnii1:.toe desire to enll the attention of 
i ii<,:>Ke who projH.).s<‘ to <,)irer .Ihipers to the Bociety, to the gretit 
in t in' eost of pa.per and printing. This will render it 
ri(n;M-Ns;iry fra* the present tha.t papers slionld he condensed, ai:id 
i!ni!l(‘d so far a.s jHjssible to the description of new results. 


(Joteou: in i(^a thins intended for the ^Scienti^ic Meetings should 
1,10 addr<'*ss«'M,l to 


P. C.HALMERS MITCHELL, 

Secretary. 


Zoor/icnoAL S<.)(:.M.i!rrY of London, 

PaiUC, I..ONDON, N.W. S. 
Xarmaher ll) 21 . 
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